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AMERICA’S GREATEST VALUES IN SCIENCE LABS AND COURSES! 
Now! Space Age Science for Everyone 


AMAZING KIT-A-MONTH CLUB 


You get ALL the following in nine monthly kits! 












ATOMIC CLOUD CHAMBER WITH PROJECTOR ILLUMINATOR. 
the vapor trails of alpha and beta particles, and of cosmi 
SPINTHARISCOPE. Shows exploding atoms. 
ELECTROSCOPE —meto! housed with Scale 
and Magnifying Viewer. Measures back- 
ground radiation and tests sample sources. 
SAFE RADIQACTIVE MATERIALS. Alpha Sourc 
in handy container and Uranium Ore. 

Full instruction ond explanations open up’ 
the fascinating field of nuclear physics. 


All the equipment for basic electrical experiments with YOU BUILD A SHORTWAVE AND BROADCAST RADIO. 
Wheatstone Bridge (measures resistance), Mognetizer ond 3-tube regenerative circuit. Uses 115V AC. 
De-magnetizer, Thermocouple, Mystery Shock Box, CARBON MICROPHONE with AUDIO AMPLIFIER, 
Continuity Tester, Extinction Voltmeter, RADIO TRANSMITTER for code or voice 

Solenoid Coin Tosser, Electromagnetic RIPPLE TANK WAVE GENERATOR with 
Relay, Neon Lamp, Galvanometer, variable frequency. Invaluable in the 
istors, Chemicals and understanding of wave theory. 

lating and Electrolysis. CODE PRACTICE OSCILLATOR with manvol, 
FOR SAFETY a step-down Isolation “Steps to « Ham License.” All you need 
Transformer provides required current. to pass the FCC Ham License Exam. 



















Analyze spectra of glowing goses. See 
identify the Fraunhofer Lines. A qu 
instrument featuring an easy-to-read 
in scole and a powerful condensing sy 
for a bright spectrum. Equipment inch 
Alcohol. Burner ond a 2 Watt Neon Spe 
Lamp. Full instructions cover theory and 


‘A Neon Lamp that flashes at intervals you can synchronize 
with the speed of rotating or vibrating objects in order 
to freeze’ their motion to permit close study and 
checking frequencies and RPM. Flashes are timed 
by a variable frequency oscillator with a range of 
20 to 600 cycles per second. 






Z\treuble Shooting 1001 which permits you to “listen in” as you 
probe through a faulty circuit until you find the 
trouble spot. CONTINUITY TESTER. Pin points 
open circuits and test voltages. The use of both 
pieces fully described in accompanying manval, 
“Simplified Radio and TV Servicing.” 








Crystal Photocell, Electronic Amplifier, Relay, large Condensing 
Lens in Cabinet Mount. Features automatic on-or-off or holding 
‘cuit operation. Sensitivity Control, Plug- 
Outlet for controlled circuit. Use for 
alarms, counters, etc. Operates on 115V 
IAC. A basic unit for mony exciting 
Jexperiments. 


Changes regular 110-120V AC to the direct cur- 
rent required for electronic projects and experi- 
menting. Consists of a Power Transformer, Vo- 
cuum Tube Rectifier, 20/20 MFD Capacitator Fil- 
ter Circuit, and a potentiometer Voltage Selector. 
A Sofe Isolated Power Supply eliminates the need 
of expensive multi-volt batteries. 


140 watt filter type UV LAMP. Heavy metol cok 
6 Foot Cord, Rotary Switch. Produces dazzling 

effects with invisible black light. Hos mony 

in the fields of Mineralogy, Crime Detection 
Science. Accessories include Invisible Ink, Tracer § 
der, Fluorescent Croyons. 













Electronic Computer multiplies, divides, calculates powers, Microprojector shows microscopic subjects en- 
‘=q roots. Set up the problem on the scales of two potentio- larged with brilliant detoil on wall or screen. Has 
meters and find the answer on the scale of third potentio- sturdy Steel Cabinet, large Condensing Lenses 

meter as indicated by a sensitive meter. Instruc- for extra brightness, and a GE Projection Lamp. 
)tion Manual covers computer theory and practical Microscope features Ramsden Eye-piece for wide 
use. Over 150 sample problems and answers - field viewing, Substage Light and Polorizing Fil- 
demonstrate use with fractions, trigonometry, © ters. Magnifies up to 200X. Includes: Slides, Cover 
logarithms, physics formulas, ballistics, etc. Glasses and Microscopy Manual. 


5 A practical Tronsit. 6X erect image telescope ¥ 
Range Finder Reticle for measuring remote distor 
‘ond heights. Vernier reading for both horizontal ¢ 
vertical scales. Leveling Head with Thumb So 
Adjustment and Spirit Level. Clamps under head h 
wooden legs of Tripod. (Legs not included.) Instructh 
cover elementary surveying, range-finding. 














Photographs subjects mounted on microscopic 
slides. Enlarges up to 100X. Takes clear, sharp 
pictures of specimens too small to be seen 
with the naked eye. A fully self-contained 
unit — no microscope required. Uses standard 
rofl film, either 120 or 620, black and white 
or color. Make a photographic record of your 
‘Mecsuring Wavelength of Light projects with microscopic subjects. 


Exciting optical projects for the study of light. Equipment 
includes: five Precision Lenses, Prism, Polarizing Filters. 
Diffraction Grating, Mirror, Telescoping Tubing, 
Lens Mounts, Tube Holders and Brackets. 

All the parts and instructions to build @ Camera 
Obscura, Camera Lucida, Potariscope, and 
many other optical devices. 


30X erect image. Extends to 30” length. Five 
ground and polished Lenses. Ramsden Eyepiece. 
Sturdy Equatorial Mount makes it easy to fol- 
low thé movement of heavenly bodies. Mount 
has fittings for wooden legs that complete the 
tripod (legs are regular 1x2 lumber not tnchuded). 7 






































A PRECISION 35MM ENLARGER ... . horizontal type TRANSMITTER consists of a Light Source, a Modulating A REMOTE READING ANEMOMETER AND WIND- 
with twin condensing lenses and 3” F/L projection lector Diaphragm ond an Optical Projection : VANE. ... Fiashing Meas Ughis on indoor. indicator 
lens. Produces quality enlargements up to 8x 10”. System. The RECEIVER is a Two-Stoge Audio Re eee ree eee Gon crear Operon 
Contact Print Frame takes negatives up 3¥/4’"x4 Va". ¢ Amplifier, controlled by a Photo- a ee Sear Oe eens eneey ewes Sena 
Sn en ee oe ees Bie CON shot niches makes all connections safe. 100 ft. of Lead-in Wire. 

\ Plus — Air Tank Barometer with 4 ft. indicator col- 












b the projected light beam 

and causes -the original 
sound waves to be repro- 
duced in the headphone. 


Thermometer, Film Clips, Developing Chemicals, 
Printing ond Enlarging Paper and Darkroom Hand- 
beok. Make quality enlargements for 6. Make 
prints for only 2¢. Full instructions included. 


umn. Sling Psychrometer measures relotive humidity. 
Rain Gouge measures rainfall to 1/100 inch. ALSO 
Cloud Chart, Weather Map and Forecasting Manual 
Totking on o Light Beom — a complete set-up for amateur meteorology. 


u get ALZ the equipment for 444 the above in nine monthly kits 


Sipe. Mele) PAY ys FOR EACH KIT 













ONLY TO ENROLL ONLY THAT YOU RECEIVE 


Take as fewas you wish—or getallnine...it’s up to you! 


NO OBLIGATION—WNO RISKI 
* You take only as many kits as you wish. 














Q. How is it possible? It seems incredible to be able to get all 


* All kits on 2 weeks approval. equipment shown above in just nine kits — at only $4.95 per | 

* You may return any kit for full refund. A. The low overhead of the membership plan is Lek of the ans 

A i p The real key to this amazing program is A lub’s especi 

Send coupon today—get your first kit on its way! designed multi-use equipment. For example: the Microproje: 
quickly and easily converts into the Spectroscope, Photo Enlai 

reece le alta and Cloud Chamber Illuminator. Similarly, the Transit Head doul 
| wish to try the Kit-a-Month Program: i] as a Telescope Mount. Such multi-purpose design makes poss 


CD tT enclose $1.00 to enroll and $4.95 for the first kit postpaid. § this all-science program at a price everyone can afford. 


C0 l enclose $1.60 to enroll. Send first kit COD. I'll pay COD fee. f|Q. May members choose the order in which they receive their ki 


. With th ki receive a list of the equipment | 
| understand if | am not satisfied with the first kit | may return # | Yes. With the first Kit members teceive oie eight Mts. With 
it for a complete refund including the $1.00 membership fee. f information they are able to choose the kit sequence that best s 
their particular interest. 


Can members get their kits all at once instead of one-a-month? 
Yes. At any time members can have the balance of their kits s 
in one shipment. We recommend that you start on the kit-a-mo 
plan because the monthly spacing will give you time to get the 
CITY AND STATE PLEASE PRI ZIP_ CODE measure of knowledge and enjoyment that each kit has to off 


AMERICAN BASIC SCIENCE CLUB, INC. 


104 Heiman, San Antonio, Texas 78205 
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Is yours the special kind 
of mind that 
has to know... 


. . . What causes the sun’s coronas—both near 
and far? What curious phenomena they create 
in Earth’s atmosphere? What part the sun 
plays in the five ways the world may end? 





... that the world’s smallest monkeys—pigmy 
marmosets—are the size of mice, weigh a few 
ounces, are talkative, snippy. 





. . . how computers 
are programmed to 
draw pictures? How 
sketches like the one 
here, drawn by an 
electronic brain in 
London, was a key 
tool in solving prob- 
lems in a study of 
human factors? 


Then, for your kind of mind there is a special magazine: 


SCIENCE DIGEST 


—crammed with news of fascinating expeditions, discovery and research, 
reviews of reports in science journals and books. Best of all, it is written 
in non-academic language and designed to provide a cross-fertilization of 
ideas in business, in the lab, in school—or just to satisfy the curiosity of 
that special kind of mind. Find out by sending in the coupon below. 





Please don’t forget your zip code 











HE OLD “saw” to the effect 
that “A prophet is without 
honor in his own country” is really 
a truism when it comes to the 
scientific fraternity which, by def- 
inition, must approach everything 
with an air of doubt-until-proven. 
But it’s great to hear of someone, 
now and then, who’s able to tell the 
doubters “Aha! I told you so.” 
Such a story came to hand this 
month, and we pass it along for the 
poetic justice in it. 


Ten years ago, it seems, a 16- 
year-old British schoolboy in Lei- 
cester found a 10-inch fossil in an 
ancient Precambrian rock outcrop 
on a golf course. He knew enough 
geology to realize this might be un- 
usual, so sought out a Leicester Uni- 
versity geologist, Dr. Trevor Ford. 
“T made a rude noise at him,” Dr. 
Ford recalled recently, “because no 
fossil, except microscopic forms, 
had ever been found in such rock.” 

Coaxed by the boy’s father (a 
minister), the professor was in- 
duced to take a look at young Roger 
Mason’s find. And, it was a fact. 

Today, Charnia Masont, the boy’s 
fossil find, has just been included 
in a new geology textbook of the 
East Midlands, according to our in- 
formants. Scientists still aren’t sure 
if was some sort of jellyfish or a 
seaweed type of plant. But one 
thing is sure: it’s probably the old- 
est form of complicated life ever 
found. Roger was right!—RFD 
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Care to wrestle with a 600-pound male 


gorilla? That’s what Bob Noell of Noell’s 

Ark Chimpanzee Farm does every day. 

® He raised his “pet” from a baby and 
has had almost a dozen gorillas 


during the past 20 years. The 
animal is so well-trained that Noell 
can even share a banana with him— 
mouth-to-mouth. See page 26. 
Cover: Norman Zeisloft 
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Get the 
great view 
of the whole 


~~! wide, wild 


world of 
living science 


See it whole—the beautiful and the bru- 
tal, the crowded jungles and the quiet 
woods, the natural worlds of beast, bird 
and insect and the mysterious worlds of 
man’s first beginnings. Only the Natural 
Science Book Club brings you the 
whole, wide, fantastic world of living 
science at its richest, most exciting, 
most real . . . in books you'll keep and 
treasure. Books you'll explore and “live 
with” year after year. Books your chil- 
dren will grow up to enjoy. All this—at 
your fingertips—as a member of the 
Natural Science Book Club. 


Some additional advantages of 
membership: 


Each month, our editors select only the 
most interesting and most important 
books in the natural sciences for you to 
choose from. These are offered at our 
low member prices—savings up to 40% 
(sometimes more). Comprehensive, de- 
tailed previews are sent to you in ad- 
vance, so that you can choose only the 
books you want to own. For every four 
books you select, you can select a valu- 
able free bonus book. It’s the easiest, 
most inexpensive way yet devised to 
build the finest possible library of the 
natural sciences! 
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Choose any 3 books — value to $37.95—all for only 


(Retail prices shown) 


33970. ANTS FROM CLOSE UP. L. Hugh 
Newman. Engrossing study of ants at 
work, at play and at war. Lucidly 
explains how ants travel, communi- 
cate, adapt to change. Remarkable 
photographs. $6.95 


34100. THE APES. Vernon Reynolds. 
Profusely illustrated, delightful-to- 
read treatment of the latest scientific 
findings on man’s nearest relatives— 
the gorilla, chimpanzee, etc. $10.00 


40260. CONQUISTADORS WITHOUT 
SWORDS. Leo C. Deuel. Engrossing 
first-hand reports of some of the most 
exciting archaeological finds in the 
Americas. ‘‘Flawless brilliantly 
conceived.”’—Saturday Review. $12.50 


77810. THE SENSES OF MAN. Joan 
Steen Wilentz. What do babies see? 
How can you hear with your skin? 
How can scientists fingerprint the 
eyes? What is the truth about ESP? 
The answers to these and hundreds of 
other questions in this fascinating ac- 
count of man’s senses. $6.95 


41840. THE DAWN OF ZOOLOGY. willy 
Ley. The author turns his unique tal- 
ents to the fascinating history of the 
growth of man’s knowledge of the ani- 
mal kingdom—and of man himself. 
$7.95 


43200. THE EARTH. Carl O. Dunbar. 
The dean of American geologists pre- 
sents a masterful exposition of what 
we know and what we are likely to 
discover about the earth. $12.50 


TR 


NATURAL SCIENCE BOOK CLUB Front and Brown Streets, Riverside, N.J. 08075 


Please enroll me as a trial member and send the 
3 books whose numbers I have indicated. Bill me just 
99¢ each for all three, plus shipping. If not delighted, 
I will return them within 10 days, and my member- 





with a short 


4 } ) each j 
Cc experimental membership in the 


Natural Science Book Club 


34880. THE IMPERIAL COLLECTION OF 
AUDUBON ANIMALS. Edited by Victor 
H. Cahalane. 150 magnificent full-color 
plates, with the original Audubon 
text. All the glory of vanished Ameri- 
can wildlife—a classic that belongs in 
every library. Counts as two choices. 

$19.95 


62100. MEN AND DINOSAURS: The 
Search in Field and Laboratory. Edwin 
H. Colbert. Masterfully captures the 
excitement of worldwide explorations. 
Superbly written. Many photos pub- 
lished for first time. $8.95 


69300. PICTORIAL GUIDE TO THE 
MOON. Updated and Expanded Edition. 
Dinsmore Alter. Beautiful, compre- 
hensive guide to lunar topography— 
with more than 100 magnificent photo- 
graphs. $8.95 


69330. PICTORIAL GUIDE TO THE 
PLANETS. Joseph H. Jackson. Com- 
plete, up-to-date survey of the earth 
and planetary neighbors. Includes dis- 
coveries about planets, asteroids, me- 
teors. Beautifully illustrated. $8.95 


69340. PICTORIAL GUIDE TO THE 
STARS. Henry C. King. Remarkably 
clear and vivid account of all that we 
know about the stars and about the 
vastness of interstellar space. Lavishly 
illustrated. $8.95 


36640. THE BOOK OF TREES / RECOG- 
NIZING NATIVE SHRUBS. William 
Carey Grimm. Identifies over 250 spe- 
cies of trees and over 400 different 
shrubs. Enormously useful. Two books 
count as one choice. $12.95 


MEMBERSHIP APP 





ATION 


ship will be cancelled. As a trial member, I need 


accept only 3 more selections during the next 12 


*Three Books for only 99¢ each 


*Note: Some expensive volumes count as two choices 
(write in numbers) 


85960. IN THE WAKE OF THE SEA SER- 
PENTS. Bernard Heuvelmans. Fasci- 
nating story of more than 500 eye- 
witness accounts of sea-serpents, from 
1963 to the present. Pinpoints, for the 
first time, seven distinct types of ser- 
pents, with their anatomy, behavior 
and habitat. Profusely illustrated. 
$10.00 


46330. THE EVER-CHANGING SEA. David 
B. Ericson and Goesta Wollin. An ex- 
citing chronicle that unifies the whole 
body of our knowledge of oceans. De- 
molishes many old theories. $7.95 


50220. GEOLOGY ILLUSTRATED. John 
S. Shelton. Superb and comprehensive 
new presentation of geology with near- 
ly 400 magnificent photos. ‘‘Eyefilling 

2 outstanding book.’’—Scientific 
‘American. $10.00 


55560. INSECTS FROM CLOSE UP. 
Harry F. Brevoort and Eleanor Ivanye 
Fanning. A remarkably intimate and 
dramatic view of the insect world. In- 
sects of every description. Over 100 
photos. $6.95 


55830. INTELLIGENT LIFE IN THE UNI- 
VERSE. 1. S. Shklovskii and Carl 
Sagan. Two world-renowned astrono- 
mers assess the exciting possibilities 
of life on the other worlds. $9.95 


58690. THE LIVING RACES OF MAN. 
Carleton S. Coon. An absorbing ac- 
count of man’s diversity; physical 
traits of races, effects of culture on 
biology of man, possible future of the 
races. 128 photos. $10. 
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months, all at reduced member’s prices plus ship- 


ping. Each month I will receive advance reviews 


Name 





describing forthcoming selections, along with a con- 


venient form for requesting alternate selections or Address 
no book at all. For every 4 selections purchased, 





may choose a free bonus book. (Introductory. offer 


counts as the first selection.) Offer good in Conti- ‘City 


nental U.S. and Canada only. 


State Zip 
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NEWS IN BRIEF 
Bulletins at press time 


SAFE RETURN OF LUNAR YO-YO, APOLLO 8, puts NASA's moon } 
exploration timetable into high gear. At press time (a 
few hours after splashdown and retrieval of astronauts 
Borman, Lovell and Anders), plans stood as follows: In 
late March or early April, a three-man crew captained 
by James McDivitt, will go into earth orbit with Apollo 
9 carrying the LEM (Lunar Escape Module). The LEM 
shroud will be removed; two crewmen will board it, 
launch it into orbit and re-dock with the mother ship 
after testing a number of maneuvers. In May, Apollo 10, 
also with LEM attached, will go into earth orbit for 
more extensive breakaway and docking maneuvers. There 
is now talk that Apollo 10 may go into lunar orbit and 
that the LEM will be taken through landing procedures 
to an altitude of some 50,000 feet above the lunar sur- 
face; then it would return and dock with the orbiting 
Apollo capsule for re-entry to earth. In June or July, 
Apollo 12 and its three-man moon exploration team, led 
by either Neil Armstrong or Charles "Pete" Conrad, Jr., 
will blast off for the actual landing on the moon's 
surface, leaving the LEM for short walks across the 
landing area, collecting soil samples, rocks and making 
specific scientific observations of what they see. 





HOME RUN FOR THE ORBITING ASTRONOMICAL OBSERVATORY was 
scored when scientists signalled the telescope-studded 
satellite to train its eyes on three unnamed stars and : 
take pictures. Photographing the stars in ultraviolet 
(largely shielded from earth's surface by atmosphere) , 
the satellite obtained, and sent to earth, a set of 
pictures that delighted astronomers. The three stars, 
barely visible from earth, are 450 to 2,000 light years 
away in Draco, between the dippers. The satellite, call- 
ed Stargazer, has 11 high-powered telescopes. Four are 
expected to produce 50,000 pictures this year -- of 
things astronomers have never been able to see. 


ROCK-HARD RICE TO SAVE THE STARVING WORLD is being dis- 
tributed among the Vietnamese. Labelled IR-8, the new 
hybrid strain was developed at the International Rice 
Research Institute in the Philippines. It has two to six 
times the yield of regular rice, is hardy and extremely 
impervious to wind and weather. Hungry rural Vietnamese 
are scrambling for it, but claim it: "tastes like rocks;" 
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“FISH” WITH A MAGNET 
Go treasure hunting on the bot- 
tom! Great idea! Fascinating fun 
and sometimes tremendously prof- 
itable! Tie a line to this powerful, 
but lightweight Magnet - drop it 
overboard in bay, river, lake or 
ocean. Troll along the bottom - 
your “‘treasure’’ haul can be out- 
board motors, anchors, fishing 
tackle - all kinds of metal valu- 
ables. Specially designed horse- 


shoe-shaped with 3%” sq. gripping 
surface. Tremendous lifting power 
- over 150 Ibs. 

more under water. 
No. 71,135AD-150 Ib. $12.50 Pad. 
No. 71,134AD- 75 Ib. $ 6.50 Ppd. 


on land, much 





PROJECTION KALEIDOSCOPE 


At last - a low-cost unit complete 
with 9” diam. liquid wheel. Pro- 
jects infinite variety of brilliant 
color patterns which do not re- 
peat. Specially designed wheel, 3” 
projection lens and Edmund Vis- 
ual Special Effects Projector make 
it all possible. Easily operated. 
Large screen image at short pro- 
jection distance perfect for photo 
backgrounds, light shows, parties, 
dances, etc. Front or rear projec- 
tion, Incl.: 1 RPM 115V Motor, 
motor bracket, instructions. 
Stock No. 71,121AD..$94.50 Ppd. 
SOLID MULTI-COLORED 
GLASS ACCESSORY WHEEL 
No. 71.122AD— 

(9” Diam.) $15.00 Ppd. 
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"MODEL DIGITAL COMPUTER 


Solve problems, teach logic, play 
games with miniature version of 
giant electronic brains! Adds, sub- 
tracts, multiplies, shifts, comple- 
ments, carries, memorizes. Colored 
plastic parts easily assembled. 12”x 
3%4"x4%". Incld. step-by-step as- 
sembly diagrams, 32-p. instruction 
book covering operation, computer 
language (binary system) program- 
ming, problems & 15 experiments. 
Stock No. 70,683AD ..$5.98 Pod. 
BIG, NEW DIGICOMP II! 


Stock No. 70,946AD..$16.00 Ppd. 





ORDER BY STOCK NUMBER 


EDMUND SCIENTIFIC CO. 


WOODEN SOLID PUZZLES 


Here’s a fascinating assortment of 
12 different puzzles to provide 
hours of pleasure and stimulate 
ability to think and reason. Ani- 
mals and geometric forms. Take 
them apart and reassemble them. 
Lots of fun for the whole family— 
young and old. Will test skill, 
patience and ability to solve prob- 
lems. Order yours now. 


Stock No. 70,205AD ...$4.00 Phd. 


NEW ULTRASONIC CLEANER 


Now a top-quality unit for only 
$39.95. Cleans dirt, grime com- 
pletely, quickly, safely. Small del- 
icate parts, precision electronic 
items, lab instruments, jewelry, 
coins, even dentures sparkle like 
new, 1/8rd pint capacity. Operates 
on regular house current. Pre- 
cision American-made. Full 1 
year guarantee. Solid state gener- 
ator with automatic turn-off to 
prevent. overheating. Power control 
regulating knob. Grounded to pre- 
vent shock. No radio interference. 
6”x4”x4” stainless steel and metal 
cabinet. Incl. 3” diam. x 144” deep 
(% pint) crystal beaker, 4 clean- 
ing solution powders, compl. instr. 


Stock No. 71,003AD ..$39.95 Ppd. 
1% GAL. INDUS. CLEANER 
No. 85,128AD ....$249.95 F.0.B. 


GIANT WEATHER BALLOONS 


“Balls of fun’’ for kids, traffic 
stoppers for stores, terrific for 
amateur meteorologists. Create a 
neighborhood sensation. Great 
backyard fun. Exciting beach at- 
traction. Amateur meteorologists 
use to measure cloud heights, wind 
speed, and temp. Made of heavy 
duty neoprene. Inflate with vacuum 
cleaner or auto air hose; or locally 
available helium for high rise. 
Stock No. 60,568AD 8’ $2.00 Pod. 
Stock No. 60,632AD 16’ $7.00 Ppd. 





SHOPPING MART 


A selection of products available by mail for readers of Science Digest. 
All merchandise sold on a money-back guarantee. Order direct by Stock No. Send check or M. O. 





* SEND CHECK OR MONEY ORDER * MONEY-BACK GUARANTEE 


300 EDSCORP BUILDING 
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GIANT FREE 


CATALOG ¢ 
148 - PAGES 


AMERICAN MADE OPAQUE 
PROJECTOR 
Projects illustrations up to 3” x 
314” - enlarges them to 35” x 30” 
if screen is 6% ft. from projector, 
larger pictures if screen is further 
away. No film or negatives needed. 
Projects charts, diagrams, color or 
black-and-white. Operates on 115 
volts A.C. current... 6 ft. exten- 
sion cord and plug included. Oper- 
ates on 60 watt bulb, not included. 
Size 12” x 8” x 4%” wide. Weight 

1 lb, 2 ozs. Plastic case. 
Stock No. 70,199AD ...$7.95 Ppd. 





NOW! WATER THAT CLIMBS 
UP HILL! 


Amaze your friends - loads of fun 
- perfect for Science Fair. Water 
actually flows up side of glass & 
siphons freely into other container. 
To stop flow - cut with scissors - 
watch it snap back. Secret’s in 
special additive with long molecu- 
lar structure - req. only % tsp. 
to glass. Friction reducing addi- 
tive has all kinds of industrial, 
agricultural, experimental uses - 
a pinch even makes gold fish slide 
thru water faster. 3 oz. can 
enough for 84 pints of water. 

Stock No. 41,086AD ..$2.00 Ppd. 


GIANT FREE CATALOG 


148 Pages! More than 4,000 [| 
UNUSUAL 

BARGAINS! — | 
' Completely new, 
| Huge selection of 
_ telescopes, micro- 

scopes, binocu- | 
' lars, magnets, 

magnifiers, et 
- es, prisms, Sci- 
yw ence Fair items, 

& kits, parts. Thou- | 
/ sands of compo- 

nents - accessor- | 
== ies of all descrip- 
tions. Many hard- 
to-find surplus values. 100’s of 
charts, illustrations, diagrams. A 
veritable treasure house of op- 
tical, science and math buys at 
terrific savings. Every item guar- 
anteed - complete satisfaction or 
your money back. Write for Free 
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"you bounce cold batch of it like basketball;" "it break 

the teeth." One tough, grinning peasant summed up the 
positive: "I have seven children, seven big people to : 
feed. So we think new rice very good exercise." 


SEX AND THE SENIOR CITIZEN. Older people could lead ac- 
tive sex lives even at the age of 70 or 80 if it were not 
for "taboos and inhibitions" of the younger members of 
society, according to Dr. Alexander P. Runciman of the 
Reproductive Biology Research Foundation, St. Louis. The 
decrease in sexual: activity in later life has been found 
to be related to psychological factors more than physic- 
al ones. "The idea that life, love and romance belong 
only to the young is a myth," says Runciman. 


FREUDIAN PSYCHOLOGY IN THE DENTIST'S CHAIR may be the 
answer to some of the problems of periodontal disease 
(perio means around and dontal means teeth). Dr. Mar- 
tin R. Protell, a dentist and lecturer at the New Jer- 
sey College of Dentistry, believes that emotional dis- 
orders may cause a physical chain reaction that ultim- 
ately leads to dental problems. Anxiety can actually 
lower the body's resistance to disease. At Hillside 
Psychiatric Hospital in Queens, Dr. Protell has noted 
that at least 50 percent of the patients reporting 
periodontal disease had personality profiles suggesting 
continued psychological disturbance. 


DEAF MAKE LONG DISTANCE TELEPHONE CALLS, using AT&T's ‘ 
Picturephone, a device that transmits both sound and 

a TV picture. A group of 20 deaf persons recently 

used sign language, finger spelling, speech and lip 

reading to communicate with each other. The picture- 

phone, when it becomes available nation-wide, may be 

the answer to distance communication problems for the 

deaf. 


A_NEEDLE-SHAPED CITY HIGH IN THE SKY may be possible 

in the next 30 years, according to Hungarian-born 
architect Wilem Frischmann of London. It would be a 
two-mile-high building, housing 300,000. Frischmann 
believes that modern technology will soon make possible 
buildings with 800 to 900 levels yet be only 1,000 feet 
wide. He feels that this may be the answer to over- 
crowded countries like India, and the problems of urban 
United States. 
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Drawing by Jack Mitchell 


The Medieval riddie of . 
bodies in the bog 


Perfectly preserved bodies that are at least 
2,000 years old have been turning up in Danish 
peat bogs. How did the bodies get there? 


by Daniel Cohen 


OR NEARLY 20 YEARS now ar- 
F chaeologists have been puz- 
zling over a 2,000-year-old murder 
mystery. Now after pulling together 
all the clues, they may have come 
up with the motive for the crime. 
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In May 1950, a group of Danish 
farmers who had been cutting peat 
to heat their homes came to the 
police at the town of Silkeborg with 
a strange story. They said that 
while they had been digging in a 
bog at Tollund a few miles outside 
of the town, they had uncovered a 
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human corpse. The police knew that 
many things, including bodies, had 
been dug out of the Danish bogs be- 
fore, and they had almost always 
turned out to be prehistoric. Wisely, 
they put in a call for professional 
assistance. They phoned Professor 
Peter Glob, a noted Danish ar- 
chaeologist who happened to be lec- 
turing to students at Aarhus Uni- 
versity 25 miles away. 

Professor Glob was intrigued and 
started out at once. It was a remote 
place, ‘‘a narrow peat bog among 
high steep hills in a wild region of 
central Jutland,” (a traditional 
name for the mainland of Den- 
mark), Professor Glob said. 

“In the peat cut, nearly seven 
feet down, lay a human figure in a 
crouched position, still half buried. 
A foot and shoulder protruded, per- 
fectly preserved but dark brown in 
color like the surrounding peat, 
which had dyed the skin. Carefully 
we removed more peat, and a bowed 
head came into view. 

“As dusk fell, we saw in the fad- 
ing light a man take shape before 
us. He was curled up, with legs 
drawn under him and arms bent, 
resting on his side as if asleep. His 
eyes were peacefully shut; his brows 
were furrowed and his mouth 
showed a slightly irritated quirk as 
if he were not overpleased by this 
unexpected disturbance of his rest.” 


Pictorial Parade 
Tollund man was discovered by Danish 
peat-cutters. His well-preserved body 
showed the cause of his death—hanging. 
He was naked except for a cap and belt. 
Experts’ guess? An executed criminal. 
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The cause of the man’s death was 
obvious. The leather rope with 
which he had been hanged was still 
around his neck. Aside from the 
rope he wore little else; a leather 
cap on his head and a leather belt 
around his waist were all the pos- 
sessions this man had taken to the 
grave with him. 

This was a case of murder, or at 
least an execution. But if the killers 
had made any attempt to get rid of 
the body they had been extraordi- 
narily unlucky, because they had 
chosen a peat bog, which constitutes 
one of the most effective mediums 
available for preserving organic ma- 
terials. Peat is carbonized and 
decaying vegetation. It is the earl- 
iest stage of the transition from 
vegetable matter to coal. It forms 
in swampy bogs in many parts of 
the world and is often used as fuel 
in places where coal is scarce. The 
lower layers of peat bogs contain 
enough humic acid and tannic acid 
to kill off decay producing bacteria 
and start a natural tanning process. 

Men and animals are always fall- 
ing into the bogs and drowning, and 
you might think that the Danish 
peat bogs would be loaded with well- 
tanned bodies of various ages. But 
the natural preservation does not 
work quite that easily. The surface 
layers of the peat contain sufficient 
oxygen to support a thriving popu- 
lation of bacteria. To be preserved 
a body must be placed in a hole 
dug beneath the oxygen-rich layers, 
and then the hole must be filled in. 
So this fellow—Tollund man as he 
came to be called—was not only 
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murdered, but he was buried. 

Two years after Tollund man was 
found, Professor Glob was again 
called upon to supervise the ex- 
humation of another well-tanned 
body from the bogs of Jutland. The 
burial spot was just a few miles 
away from Tollund, a little bog near 
the village of Grauballe. There 
workmen had been cutting peat one 
Sunday when, six feet below the 
surface, they came upon the head of 
aman. 

This time the professor decided 
not to exhume the body in the field. 
He cut out the entire block of peat 
in which it was embedded, slid a 
sheet of metal under it and trans- 
ported the body and the surround- 
ing peat back to the museum. 

Geoffrey Bibby, a young archae- 
ologist at the museum, described 
what he saw when he came to work 
that Monday morning: “I arrived... 
to find a dead body on the floor of 
my office. On an iron sheet stood 
a large block of peat, and at one 
end of it the head and right arm of 
a man protruded, while one leg and 
foot stuck out from the other end. 
His skin was dark brown, almost 
chocolate colored, and his hair was 
brownish red.” As with Tollund 
man, this body had taken on the 
color of the peat. 

Slowly the peat was cut away un- 
til the body was exposed. ‘The 
cause of death could now be seen,” 
says Bibby. ‘The man’s throat had 
been cut from ear to ear.” 

An authority on forensic medicine 
was summoned to perform an au- 
topsy. In a lengthy report the medi- 
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Pictorial Parade 
Head of Tollund man close up shows how 
well the 2,000-year-old body has been 
preserved deep in the Danish peat bog. 


cal examiner concluded: “. . .the 
subject is an adult male and the 
condition of the teeth suggests that 
he was of somewhat advanced age. 
...On the front of the throat was 
found a large wound stretching from 
ear to ear... .. This wound may with 
certainty be interpreted as an in- 
cised lesion, probably caused by 
several cuts inflicted by a second 
person. The direction of the wound 
and the general appearance make it 
unlikely that it could be self-in- 
flicted or accidentally inflicted after 
death... .” 

At the time of the discovery there 
was some local excitement about a 
certain drunken farmhand who had 
disappeared without a trace 60 
years before. But the scientists were 
confident that Grauballe man was 
much older than that. When the 
body was subjected to radio-carbon 
analysis, the scientists got the death 
date they were expecting—A.D. 300. 
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Peat cutters have been digging up 
the well preserved remains of their 
ancestors from the bogs of Den- 
mark, Germany and Holland at 
least as far back as medieval times. 
Once out of the preserving bog, the 
bodies would quickly dry out and 
begin to decompose, and smell, so 
they were hastily reburied. The 
bodies were usually so well pre- 
served that people did not know 
how old they were and believed they 
were recent remains of someone who 
had drowned in the bogs, or had 
been murdered and buried there. 
Ironically, the bodies of these an- 
cient pagans were often given good 
Christian reburials. 

In 1845 the body of a woman | 
whose hands and feet had been 
pinned to the ground with forked 
sticks was dug out of a Danish bog 
and became quite famous. The body 
was tentatively identified as that of 
Queen Gungild of Norway who re- 
portedly had been drowned by the 
Danish King Harold Bluetooth 
around A.D. 950. But the woman 
had been dead several hundred years 
longer than that. : 

With the growth of scientific ar- 
chaeology, scientists have been able 
to get at least a general idea of when 
these bodies were placed in the bogs. 
Radio-carbon dating has since con- 
firmed the early guesswork. All the 
dates center in the era of A.D. 100 
to 300. Julius Caesar may have been 
alive when Tollund man was hanged. 
At that time the people of the 
northern European areas lived in 
what archaeologists label the Iron 
Age. 
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In the last quarter century three 
preserved bodies have been found 
in the extensive bogs of Borremose 
in northern Denmark. The first was 
a naked man with an elaborate rope 
noose around his neck. The second 
was that of a woman, also naked 
but decently covered with a blanket. 
She had a leather cord around her 
neck, but apparently had been killed 
by a blow on the head. Another 
woman’s body at Borremose was the 
most grisly find of all—she had 
been scalped and her face had been 
bashed in. 

About the time of the discovery 
of Tollund man the body of a young 
girl was dug up by peat cutters in 
a bog in Schleswig-Holstein in 
northern Germany. The exact cause 
of her death could not be deter- 
mined, but like the others it must 
have been violent. She was naked 
save for a leather collar and the 
remnants of a blindfold that had 
been tied around her eyes at the 
time of her death. The left side of 
her head had been shaved. 

It is obvious that we are con- 
fronted with a case of mass murder 
that took place in northern Europe 
during the second and third cen- 
turies of the Christian era. All the 
bodies have enough similarities to 
conclude that their deaths must 
have in some way been related. All 
died violently. Most were buried 
naked, and none of them had the 
elaborate grave furnishings typical 
of burials of that era. Ordinary 
burials did not take place in bogs, 
and the bog burials themselves were 
extremely careless. The victims 
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seem to have been dumped into 
holes in the peat and hastily covered 
over. Bodies were found lying on 
their sides, on their stomachs and 
on their backs. Even the holes into 
which the bodies had been thrown 
were probably not specially dug as 
graves. Scientists have been able 
to determine that at least in some 
cases peat had been cut out of the 
holes, and they were left standing 
open for years before they were ap- 
propriated as graves. 


Preservation wonder 


The bodies themselves are mar- 
vels of natural preservation. Grau- 
balle man has been preserved so 
long by what amounts to a natural 
tanning process, and all scientists 
have had to do is complete that 
process. The body was stored in an 
oak vat with a tanning solution for 
18 months and examined every 
month by representatives of the 
Tanners Guild. “Grauballe man, on 
exhibition at the Prehistoric Muse- 
um in Aahrus, needs only a little 
linseed oil now and then to last in- 
definitely,” comments Bibby. 

But the people who have come by 
the thousand to stare with horrified 
fascination into the glass case which 
contains the body of Tollund man, 
are not primarily drawn by the 
wonders of nature or science. They 
want to know why this man, and 
the others like him were killed. A 
number of explanations have been 
advanced. 

All of these people in the bogs 
may have been travelers who fell 
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victim to a gang of murderous out- 
laws who roamed the desolate bog 
country for several hundred years. 
The hasty burials seem to indicate 
this. But the number of bodies and 
their similarity tend to rule out 
casual violence. 

On the other hand, the dead per- 
sons may have been condemned 
criminals, executed by the brutal 
justice of an Iron Age society. Tol- 
lund man and the others had eaten 
nothing but grain in the days before 
their death. Was this the tradi- 
tional bread and water diet of pris- 
oners? We do know that hanging 
was a common method of execution 
among the tribes of that time. It 
was the punishment for treason 
which may be why only male bodies 
show signs of strangulation. 


Sacrificial victims 


Still the most widely accepted ex- 
planation is that all of these people 
had been sacrificial victims. In A.D. 
98 the Roman historian Tacitus 
wrote an account of the Germanic 
tribes of his time. One of these 
tribes, the Angles, inhabited Jut- 
land. Tacitus noted that the tribes- 
men worshiped Nerthus, a sort of 
mother earth goddess. Every year 
a great and secret ceremony was 
performed around the image of the 
goddess in order to assure the fer- 
tility of the crops for the coming 
year. Writes Tacitus: “This service 
is performed by slaves who are im- 
mediately afterwards drowned in 
the lake. Thus mystery begets ter- 
ror and a pious reluctance to ask 
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what that sight can be which is 
allowed only to dying eyes.” 

Much of what Tacitus reported 
was heresay. Water filled bogs may 
have become lakes in the retelling, 
and several other methods of ex- 
ecution may have been used in ad- 
dition to drowning. 

The English scholar, Sir James G. 
Frazer, compiled a massive work of 
12 volumes called the Golden Bough. 
His basic aim was to prove that 
primitive peoples sacrificed human 
victims as part of a magical attempt 
to insure the fertility of their crops. 
He compiled enough evidence to in- 
dicate that this was a common, in- 
deed almost universal practice. 
Faint traces of ancient sacrificial 
rituals could still be found in many 
of the ceremonies which accompa- 
nied the planting and harvesting of 
grain among the peasants of Eu- 
rope, even into this century. 

One last bit of evidence strength- 
ens the case that the bodies in the 
bog were sacrificial victims of an 
agricultural fertility ritual. The 
food found in the stomachs of the 
bodies was a mixture of grain and 
seeds. There was not a trace of 
fruits, vegetables or meat. Grains 
and seeds will keep over the long 
winter; fruits and vegetables will 
not, and after a winter meat is 
scarce. Therefore it seems almost 
certain that Tollund man and the 
others were killed by their com- 
panions in late winter or early 
spring. This is the time when most 
tribes performed sacrifices in the 
hope that the victim would be re- 
born in the growing crops. 
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CONSERVATION 


This three-day-old 

whooping crane chick is 

a rare commodity today, but 
strong public interest in 

the whooper offers hope that 
it can be saved from extinction. 
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All photos Bureau of Sport Fisheries and Wildlife 


by Michael J. Walker 


ANY PEOPLE have lived out 
M their lives in New York City 
without ever seeing a truly wild ani- 
mal. And yet, at a party in the 
midst of this “wildlife desert,” I was 
asked by all 10 present about the 
whooping crane. None had ever 
seen a whooper, but they were all 
visibly concerned with its future, 
asking questions such as: “How 
many are left this year? Why is it 
faced with extinction? Can we save 
this bird? What are we doing to 
help?” 

I asked them why they were so 
interested, and got a query in re- 
i turn: “How can we as people sur- 

vive if a harmless beautiful bird 
| can’t?” 
Others expressed the fear that an- 
other member of the living world 
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may expire, joining a growing list 
and raising the prospect that much 
of our precious wildlife heritage will 
be lost, leaving only rats and 
starlings. 

Then I devoted much of my two- 
hour stay at the gathering to sup- 
plying statistics about population, 
habits of the bird and actions of 
people that have led to its threat- 
ened existence, and some of the 
measures being taken to help. But 
the question that disturbed every- 
one the most went unanswered: 
“Can we save the whooper?” I 
couldn’t make a prediction, given 
the sad situation the bird is faced 
with. 

First, the population of this bird 
is so small—there are less than 50 
left in the wild today—it may be 
beyond the rescue point. 

Second, the whooper takes off 
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Whooping cranes fly nearly 3,000 miles from their winter home on the coast of South 
Texas every spring to northern Canada, to return to Texas with a few young in the fall. 


each spring and fall on hazardous 
2,600-mile migrations during which 
time much if not all of the flock 
could be wiped out by careless 
hunters, sudden hail or snow storms, 
high-tension lines and low-flying 
planes. 

Third, it is a poor breeder, the 
parents hatching two eggs a year 
but usually rearing only one chick. 
It also takes several years for the 
birds to mature before they can 
breed. 

Fourth, many resting and feeding 
sites have been so disrupted by peo- 
ple and progress that it is doubtful 
a sizeable population could thrive. 

But at least in the case of the 
whooper—as contrasted with many 
others like the passenger pigeon that 
expired in the past—widespread 
public concern has been aroused and 
measures are being taken. 

We are, for example, in the criti- 
cal stage—dubbed by the Interior 
Department as ‘Operation Whoop- 
ing Crane”—of an exciting Federal 
Government program to save the 
bird from extinction. Former Interi- 


Reprinted with permission from American 
Forests © 1968 The American Forestry As- 
sociation. 
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or Secretary Stewart L. Udall in 
1967 hailed the initial part of this 
operation as a “major achievement 
in our efforts to preserve a species 
from extinction.” 

Involved in Operation Whooping 
Crane is the taking of extra eggs 
from the nests in Canada, artificial- 
ly hatching the eggs at the Bureau 
of Sport Fisheries and Wildlife’s 
Patuxent Research Center in Laurel, 
Md., and rearing a flock of whoop- 
ers there in capitivity. The hope is 
that eventually a flock of breeders 
can be reared to bring forth young 
for release into the wild to bolster 
the whooper population. 

In this joint U.S.-Canadian ven- 
ture, scientists at Patuxent for sev- 
eral years studied the closely related 
sandhill crane to learn breeding and 
feeding habits. During the late 
spring of 1967 and 1968, Canadian 
biologists took one egg from several 
nests, knowing that if care were ex- 
ercised the mother birds would not 
abandon the remaining eggs. 

In 1967, six eggs were taken and 
four chicks survived. In 1968, seven 
chicks survived out of 10 eggs 
taken. Both groups are growing 
nicely, bolstering hopes that a 
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breeding flock will develop to ma- 
turity. The biologists also know 
from work with captive whoopers 
in the United States that the ma- 
ture birds in captivity will hatch 
eggs and rear young. 

Thus, adding the other captive 
birds retrieved from the wild with 
injuries and nursed back to health, 
there are now 19 whoopers in cap- 
tivity. Adding this to the 1967 wild 
population of 46, we now have pos- 
sibly 65 or more whoopers alive. 

The fact that we have any is 
amazing since it was not until 1938 
—when the population had shrunk 
to less than 25—that a safe winter- 
ing home was set aside for them in 
the United States. In that year, the 
Department of the Interior estab- 
lished Aransas Refuge on the Texas 
Gulf Coast as a permanent winter 
haven for waterfowl and whoopers. 

Grus americana—the scientific 
name for the whooper—is one of the 
largest of North America’s native 
birds. It stands five feet tall and 
has a crimson crown and _ black- 
tipped wings that spread about 
seven feet in flight. Except for these 
colorings, the bird is a beautiful 
pure white and has a ringing bugle- 
like call. Each whooper may live 
as long as 40 years. 

There probably never was a large 
population, but up to a century ago 
they ranged over much of the con- 
tinent from the Arctic to central 
Mexico and from the Rockies to the 
Atlantic. Their habitat, however, 
shrank as Americans tamed the 
land. Many were shot, even after 
they came under the international 
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protection of the Migratory Bird 
Convention by Canada and the 
United States in 1916. By the 
1930s, remarkably few were left, 
vainly struggling for existence. 

Each spring the remaining whoop- 
ers make a hazardous flight of 2,600 
miles from the Aransas National 
Wildlife Refuge to the region of 
Great Slave Lake in northern Cana- 
da. In the fall they return with a 
few young. They generally fly high 
on the migrations, sometimes even 
out of sight, but at other times 
within a careless shooter’s range. 

In flying north from Aransas, the 
cranes move across Texas, Okla- 
homa, Kansas, Nebraska, North and 
South Dakota and Saskatchewan. 
Their nesting area is confined to 
Wood Buffalo Park, a tremendous 
wilderness in northern Alberta and 
the adjacent Northwest Territories. 
One of their stop-overs in this great 
flight is in central Nebraska along 
the Platte River where the birds 
feed and rest. This area, however, is 
not protected, so we don’t know 
how long the birds can continue to 


Whoopers have beautiful black-tipped 
wings that span seven feet in flight. 





enjoy this stop-over. 

In Canada, breeding pairs lay one 
or two buff and brown, mottled eggs 
in moundlike nests on the ground. 
The eggs are laid two to four days 
apart, and the female begins incu- 
bation after the first is laid. It takes 
about 34 days for the fist-sized eggs 
to hatch, and the new chicks are 
about half the size of an adult robin. 
Growing rapidly, the young are 
ready for their first flights in about 
90 days, and after several practice 
flights are ready to accompany their 
parents on their long journey to the 
wintering grounds. 


Family establishment 


Appearing in family groups over 
several weeks’ time, the whoopers 
usually arrive at Aransas in mid- 
October. Each family establishes a 
territory of a few hundred acres 
which is guarded against intrusion 
by other whoopers, but left open for 
use by waterfowl and shore and 
wading birds which share the same 
wintering ground. 

Here at Aransas, the birds receive 
more attention than at any other 
place, as aerial counts are made once 
a week and frequent boat patrols 
assure their well-being. Visitors are 
not permitted to enter the birds’ 
habitat, but they can observe a few 
from a concealed observation tower 
near the territory of one family 
group. 

In late winter, restlessness sig- 
nals the start of spring migration to 
the nesting grounds, and in late 
March and early April the family 





groups begin departing. Family 
groups stay together until the nest- 
ing grounds are reached, at which 
time the young leave their parents. 

At the nesting habitat the birds 
are by no means secure. A severe 
windstorm or unseasonal blizzard or 
hailstorm could wipe them out of 
their nests. It is for this reason that 
many wildlifers believe the survival 
of the species rests on breeding cap- 
tive birds to rear young for bolster- 
ing the wild flock each year. 

One of the leading private con- 
tributors to the welfare of the birds 
has been the National Audubon So- 
ciety, which was instrumental in 
getting oil companies to curtail 
planned operations that could have 
imperiled much of the cranes’ winter 
habitat. The society also employs a 
warden to patrol 7,000 acres of 
Matagorda Island, Texas, which 
some of the birds use. Continued 
protection of this island is essential 
for the birds’ welfare. 

But other groups, besides the U.S. 
and Canadian Governments, includ- 
ing the National Wildlife Federa- 
tion, have done much for the bird by 
educating the public to its plight. 
We still have an occasional careless 
hunter, as we did in the fall of 1967 
in Texas when a whooper was shot 
near Aransas, but most now are 
careful not to shoot large birds on 
the wing for fear they might be 
whoopers. 

The success of these and other 
efforts, however, remains to be seen, 
as we still don’t know whether we 
can save this magnificent bird from 
extinction. 
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Lunar landscape, caught in “earthrise’’ glow by Apollo 8, harbors new health hazards. 


by Harry Goldstein 


ill future moon travelers’ 

medical kits contain exotic 
anti-radiation compounds to protect 
them from solar flares? Or inter- 
feron-stimulating drugs to protect 
them from strange micro-organisms? 
Or potent psychotherapeutic drugs 
to counteract the unnatural silence 
and solitude? 

Oddly, Apollo 8’s medical kit for 
the historic moon-circling flight 
could have been found in almost any 
home medicine chest: Common pain 
killers like aspirin and Demerol; 
motion sickness remedies; antibi- 
otics; nasal decongestants; diarrhea 
tablets; Dexedrine stimulant pills; 
Seconal capsules; eye drops; skin 
irritation cream and Band-Aids! 

To learn what the first moon ex- 
plorers might carry along for “first 
aid,’ AMERICAN DRUGGIST 
put these questions to NASA: 

Q. Since the moon has little or 
no atmosphere to absorb radiation, 
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will medication include some type 
of anti-radiation drug? 

A. Data already obtained indi- 
cates there is no reason to expect 
hazards from increased radiation. 
We are not planning to include anti- 
radiation drugs. 

Q. Since the first moon explorers 
will be isolated for extended periods, 
will there be psychotherapeutic 
agents in their medicine kit? 

A. The astronauts are in con- 
tinuous communication with the 
ground. They are far less isolated 
than many research groups on earth. 
There are no plans to carry psycho- 
therapeutic agents. 

Q. Would bleeding (as a result of 
an accident) be more profuse for a 
man on the moon, due to lack of 
atmospheric pressure? 

A. An astronaut could not sur- 





Condensed with permission from American 
Druggist. © 1968 The Hearst Corporation. 
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vive on the lunar surface without a 
pressure suit which affords him life 
support systems as well as protec- 
tion from heat, cold and micro- 
meteorites. If injured he will bleed 
in his pressure suit as he would on 
the earth. 

Q. Is consideration being given 
to the possibility that the first moon 
travellers may encounter unknown 
viruses or bacteria? 

A. Yes. In the NASA Lunar Re- 
ceiving Laboratory astronauts and 
samples they bring back will be 
quarantined for periods of up to 30 
days. (Science Digest, October, 
1968). 

Q. Will problems of gravity af- 
fect heart and respiration? 

A. Studies on the physiological 
state of man in low-G state have 
been conducted for six years. Data 
indicate that the human system can 
take these changes. No drugs are 
considered to combat these prob- 
lems. 

Q. How would drugs be admin- 





istered to astronauts on the moon? 

A. Medication would be admin- 
istered inside the Lunar Module or 
the Command Module, orally or 
through injection. There is a special 
seal on the leg of the pressure suit 
for injections. 

Answers above refer to the short 
space flights anticipated for the next 
few years. Flights of a month or 
more might incur unknown health 
risks. One possibility: long flights 
might cause harmless bacteria and 
viruses to mutate—and become vir- 
ulent. Future spacemen may need 
compounds that will stimulate the 
body to produce virus-fighting in- 
terferon. 

Soviet space dogs lost calcium 
from their bones during prolonged 
flight and developed edema. Future 
space medical kits may have to be 
stocked with calcium pills. Then, 
too, drugs may have different effects 
in space than on earth. If true, this 
could produce a whole new set of 
problems in space medicine. 


On lunar surface, left, astro explorers 
may be subject to strange maladies. Medi- 
cation will be given in LEM or capsule. 
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Real brain food 


Some food substances apparently 
go directly from the mouth to the 
brain, says Dr. Morley Kare of the 
University of Pennsylvania. He fed 
sugar with radioactive Carbon 14 
to rats and was surprised to find 
that the radioactivity reached the 
brain in less than a minute. The 
direct mouth-to-brain pathway 
could explain the rapid regulation 
of salt needs that takes place in 
the human body, says Dr. Kare. 


A fish story 


It will never replace fillet of sole 
on a restaurant menu, but fish pro- 
tein supplement may soon become 
an important source of protein in 
some diets. A Cardinal Proteins 
plant in Canada will manufacture it 
in the form of a tasteless white pow- 
der that can be added to basic foods 
in protein-deficient areas. As little 
as 10 grams costing less than a cent 
are said to supply one person’s daily 
requirements. The supplement utili- 
lizes varieties of the fish catch that 
are not readily saleable. 


Sea monster of a turtle 

The fearsome sea monsters 
sighted over the centuries may be 
nothing more than big turtles, says 
The Sciences, a publication of the 
New York Academy of Sciences. 
The theory is advanced by L. D. 
Brongersma, a Dutch zoologist, who 
points out that the 10-foot-long 
Leather Back Turtle is a native of 
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Man-made blood vessels (above) are made 
of polyester velour fabric; will aid vascular 
disease patients. Developed by Goodyear. 
Hamster (below) is having teeth treated 
with fluoride to retard tooth decay, part 
of federal program studying dental hygiene. 





Shape of the earth as determined by sat- 
ellite signals shows three basic configura- 
tions: left to right, triaxial ellipsoid show- 


locales where sea serpents are most 
often sighted. The turtle fits al- 
most all the criteria of the monsters: 
it has a blunt head carried well 
above the water on a medium length 
neck, a smooth brown back and a 
white underside. Of course it’s much 
shorter than sea serpents are sup- 
posed to be, but Brongersma thinks 
this characteristic might be unseen 
or exaggerated in sea serpents. 


Ancient necklets found 

When Malcolm Tricker, a 26- 
year-old British excavator operator, 
turned up five yellowish metal ob- 
jects with his bulldozer not long ago, 
he took them home to his wife. She 
picked one up and put it around 
her neck. It fitted nicely. Tricker 
took the objects off to the Ipswich 
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ing earth flat at poles, pear-shaped globe, 
and a terraced globe which is the most 
precise image indicated thus far. 


Museum, which declared they were 
first century gold necklets of an un- | 
usually fine type. The necklets are 
in the form of braids with an open 
circle on each end. Each weighs 
about two pounds. Precious metal 
objects from the first century are 
extremely rare in Britain. 


Poor feel poorly 

Poor people tend to think their 
forebears had better health than 
they do, according to a Harris poll 
commissioned by Blue Cross. The 
most pessimistic group interviewed 
were Appalachian whites, 63 percent 
of whom thought their health was 
worse than their ancestors. Fifty- 
one percent of Negro families living 
in the slums thought the same 
about themselves. Surprisingly, 
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Spanish-speaking poor are less in- 
clined to think themselves un- 
healthy, possibly because they have 
chosen to come to the United States 
to improve their lot, say pollsters. 


Look out for meteors 


About 40,000 tons of meteors en- 
ter the earth’s atmosphere each day, 
but chances of your house being 
struck by a sizeable one are slim— 
much less, according to a Lockheed 
Missiles and Space Company scien- 
tist, than the chance of it being hit 
by an airplane. 

The heat of atmospheric entry 
breaks down most large meteors into 
such small pieces that they are 
either mistaken for pebbles or float 
around in the atmosphere like dust, 
says Albert D. Anderson. “A man 
is lucky if he sees one meteorite the 
size of a pebble in his lifetime,” he 
reports. 

Only one case of a meteor striking 
a person is on record—a woman in 
Sylacauga, Alabama, who was 
slightly injured on November 30, 
1954, when an eight and one-half 
pound meteorite crashed through the 
roof of her house. A few animals, 
however, have been reported killed 
by meteorites—the term for meteors 
when they hit the earth’s surface. 

With this record, Anderson and 
Lockheed aren’t particularly con- 
cerned about meteors striking the 
earth, but they do worry about 
large-size meteors crashing into a 
planet like Mars, which may be vis- 
ited by astronauts on a space mis- 
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sion. Mars has so little atmosphere 
that it may well be hit by large-size 
meteors now and then. 

“Tt may even be necessary to 
have astronauts tunnel under the 
surface of Mars if they need to stay 
there for an extended period,” says 
Anderson. 

The few big meteors that have 
reached the earth’s surface make 
the prospect of a meteor bombard- 
ment on Mars an alarming one. The 
biggest meteor ever found on earth 
is the Hoba meteor in southwest 
Africa, which is estimated to weigh 
60 tons. Another huge meteor that 
struck Africa made a crater with a 
floor 30 miles across. The Barringer 
crater in Arizona is six-tenths of a 
mile across. 

These big meteors, Anderson esti- 
mates, can strike the earth at speeds 
in excess of 20,000 miles per hour. 
Smaller ones travel more slowly, but 
even one less than an inch in diame- 
ter may land at a speed of 60 miles 
an hour. 


Poisonous butterflies 

The Monarch butterfly, one of 
the most beautiful insects in the 
world, carries enough poison to kill 
a cat, researchers report in Science. 
Both pupae and adults contain a 
toxin which resembles digitalis and 
is distributed throughout the in- 
sect’s body. Although many pred- 
ators avoid the Monarch, some 
animals eat it without any apparent 
ill effects. Monarchs acquire the 
poison by eating plants of the 
Asclepiadaceae family. 
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Two for the price of one—parking time and 
electric car rejuvenation may one day be avail- 
able. Rockwell Manufacturing, Pittsburgh. 


First pressure chamber X ray at Children’s 
Hospital Medical Center, Boston, (below) may 
save new-born blue babies. By Picker Corp. 











Housewife of 1975 may use a solid 
state keyboard (above) to do shop- 
ping, banking and make appoint- 
ments. Keyboard is linked to com- 
puter through circuit encoding board 
on left which translates symbols to 
electronic language. Micro Switch, 
division of Honeywell Inc., 11 West 
Spring Street, Freeport, — Illinois. 
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“Prequest” slide test for preg- 
nancy (left) only takes couple 
of minutes for highly accurate 
results. Here is first of three 
steps to test. One drop of urine 
is added to drop of anti-HCG 
serum, followed by drop of latex- 
HCG substance. By Parke-Davis 
& Company, Detroit, Michigan. 


Cleaning fine jewelry and other household Boy or spaceman? Actually, Calvin Grindel 
items will become a fast, easy chore with of Chicago is wearing a colorfully deco- 
this new Branson Ultrasonic Cleaner (be- rated, helmet-like plaster cast so he can 
low) that uses high-intensity ultrasonic take Betatron treatments to correct a 
energy to clean items in water-filled tank. hypothalamus abnormality affecting his 
By Branson Instruments, Stamford, Conn. rate of growth. Openings assist treatment. 

LEA 


Pictorial Parade 
Hoversprite (left) is an air- 
cushion vehicle that operates on 
two 600 cc. horizontally op- 
posed twin-cycling engines. A 
modified 14-foot Sprite Mus- 
keteer, it is capable of moving 
at 35 m.p.h., accommodating 
four sleeping berths, kitchen, 
dinette, wardrobe and _ toilet. 
Built by Hoverquipment Co., 
Lydd, Kent, England, for re- 
search to determine the poten- 
tial for air-cushion propulsion. 
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All photos by Norman Zeisloft 


Tommy, a 600-pound male gorilla, is a pet for Robert Noell 
who runs Noell’s Ark Chimpanzee Farm in Tarpon Springs, Fla. 
At 10 years old, the ape has two more years before maturity. 
Gorillas in captivity generally weigh more than they do in 
the wild—due mainly to an abundant diet and inactivity. 
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PRIMATOLOGY 


The man who makes 


pets of 


gorillas 


The animal that has always been regarded with 
fear or disgust turns out to be a docile, obedient 
pet. He is even “fragile” and must be scrupu- 
lously cared for in order to survive diseases. 


By Dick Bothwell and David Coleman 


A ops GIANT weighs as much as 
three good-sized football play- 
ers, puts dents in cars with irrev- 
erent nonchalance and scares the 
daylights out of practically every- 
body. Yet, looking like an enor- 
mous, hairy Buddha, this gorilla, 
Tommy, has a side to him that 
many people would not suspect— 
he’s a gentle, even loveable pet. 

Robert E. Noell, who runs Noell’s 
Ark Chimpanzee Farm near Tarpon 
Springs, Fla., has been raising goril- 
las for almost 20 years. He knows 
from experience that these anthro- 
poids (meaning man-like) are nei- 
ther as ferocious nor as hardy as 
they look. 

“We got our first one in 1950,” 
says Noell. ‘She only lived a year. 
Then we bought a male; he lived a 
year. The third one lived four or 
five years... .” 

Noell’s Ark lost two more after 
only a few years (each pet costs 
about $5,000). But they have man- 
aged to keep Tommy for the past 
10 years. 

Because of their high price and 
tendency to catch colds and more 
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serious ailments easily, there aren’t 
many “pet” gorillas in the U.S. 
Tommy is one of the few privately- 
owned ones, and it’s been estimated 
that there are only about 85 in 
captivity in the whole country. 

People just aren’t used to seeing 
600-pound King Kongs walking 
around, and the frenzy of activity 
that follows one of Tommy’s unan- 
nounced appearances rivals the slap- 
stick comedy of the Keystone Cops. 

The day he waddled calmly into 
the midst of a group of railroad 
workers near Tarpon Springs is still 
cause for a string of frenetic adjec- 
tives from stammering workers who 
couldn’t believe their eyes and who 
involuntarily joined in the fad of 
seeing how many people could si- 
multaneously cram into the nearest 
parked car. 

Noell’s Ark often tours the coun- 
try, and one of the attractions of 
his troupe is his wrestling matches 
with the giant ape. The animal’s 
huge, black hands palm the man’s 
head as a pitcher would palm a 
softball. Part of the routine in- 
cludes Tommy putting Noell’s 
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Wrestling with his owner is one of Tommy's 
favorite games. He has been trained since 
infancy to play “‘gently’’ and will even share 
a banana mouth-to-mouth (below) though 
it looks like more than just fruit is about 
to be devoured. The wrestling match is 
part of Robert Noell’s act with the gorilla 
when they tour with Noell’s Ark Chim- 
panzee Farm. Noell loses his shirt every 
time they perform—literally. 











arm between his jaws in mock bites. 

“When we’re on the road,’ he 
says, “I go into the cage with Tom- 
my each night. And I always tell 
the audience, ‘This may be the last 
time.’ But he’s gentle; we brought 
him up like a child.” 

But this ‘“‘child” can be extremely 
dangerous all the same. The largest 
of the anthropoid apes, gorillas weigh 
around 450 pounds at maturity and 
reach a standing height of about 
5% feet. Tommy weighs consider- 
ably more than a wild gorilla due to 


Science Digest—February, 1969 








lack of exercise and a diet of two 
bushels of fruit and vegetables ev- 
ery day—and he won’t be fully 
grown for two more years. 

Gorillas have moods of irritation 
and anger just as humans do. They 
are the most dangerous during these 
periods because they lack the re- 
straint and discipline of humans— 
behaving much the same as a crim- 
inally insane person. 

However, Noell has raised Tom- 
my from an infant. The animal has 
been conditioned over the years and 
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Tommy beats on his chest as is characteristic of his species, 
but it is done with cupped palms rather than fists. Contrary 
to the popular belief, gorillas seldom use their fists for this 
ritual. Noell often takes his pet for walks at the end of a small 
chain, but it’s more like the other way around most of the 
time. Noell generally looks like a small boy trying to ‘‘walk’”’ 
a great dane. The chain is only a symbol of Noell’s control. 





cringes when his owner speaks 
| sharply and raises a hand in threat. 
The ape is so well-trained that 
| Noell can even share a banana with 
| him (page 28) mouth-to-mouth— 
it’s all part of the act. 

Theatrical as it seems, Noell has 
accomplished a remarkable job of 
training the beast. Gorillas—unlike 
chimpanzees and orangutans—do 

: not learn easily. Although gorillas 
have shown an ability to solve prob- 
lems involving the use of tools such 







































































































as sticks and stacked boxes to reach 
suspended food, they are “. . . slow 
in adaptation and limited in initia- 
tive, originality and insight” accord- 
ing to studies conducted by the 
American psychologist R. M. 
Yerkes. 

The owner’s method of reward, 
praise and punishment has resulted 
in a relatively well-behaved pet. The 
reward part of the training is a lit- 
tle rough on Noell’s wardrobe, how- 
ever. He keeps candy in his shirt 
pocket, and the ape knows it. The 
removal of candy along with the 
whole pocket is a daily occurrence. 
Noell’s shirts come from Goodwill 
Stores by the dozen, at 15¢ each. 

Known technically as Gorilla ber- 
ingei, gorillas such as Tommy come 
from the high mountains of the 
eastern Belgian Congo. A similar 
species (Gorilla gorilla) thrives in 
the forest regions of West Africa. 
It’s main difference is a much thin- 
ner coat of fur than the eastern 
form. 

These anthropoids are docile veg- 
etarians. They won’t attack unless 
severely provoked or threatened; 
but when their anger is aroused, 
they become extremely dangerous 
aggressors. Tommy, if angry or 
afraid, has been known to dash 
about attacking anything in sight. 
One of his casual swats has been 
known to put a $50 dent in Noell’s 
parked car. 

But Noell is not discouraged by 
Tommy’s behavior. In fact, he has 
another “pet” like Tommy growing 
up right now—Tarpie, a three-year- 
old, 60-pound female. 
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MEDICINE 


AGING 


the disease 
with a cure 


by Bruce Frisch 


EOPLE still have the idea that 
Pi a specific disease isn’t 
God’s will, aging is,’ snaps Dr. F. 
Marott Sinex, professor of biochem- 
istry at Boston University. “As a 
result, private foundations don’t call 
on us to wage war on aging as we 
do on cancer, heart disease, stroke 
or muscular dystrophy.” 

No matter how many individual 
diseases we conquered, says Dr. 
Alex Comfort, pioneer aging re- 
searcher at University College, 
London, we would simply add only 
ten years to our lives on the average. 
More people would reach the nor- 
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mal maximum lifespan, about 75, 
but the maximum would not be ex- 
tended. 

To really extend maximum life- 
span we must learn to control the 
fundamental processes of aging. 
Such understanding may open up to 
us anything from a more vigorous 
life to potential immortality. A 
rough average of all predictions 
might point to a lifespan of 100 by 
the year 2000. This 25-year gain 
would be nearly as great as all the 
years so painfully added to our life- 
spans during the last 400 years. But 
they are ours only if we go after 
them—and we have not. In desper- 
ation at seeing such an opportunity 
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go unexploited, researchers in ag- 
ing are trying to get Congress to 
establish a superagency empowered 
to spend ten times more than the 
Federal Government presently al- 
lots to learning the causes of aging. 

Ten years ago we started getting 
a big step closer to the specific 
causes of aging when Dr. Nathan 
Shock began pinning down for the 
first time what happens to our 
bodies as we age. In his longitudinal 
study, Shock follows a man through 
his lifetime, comparing the old man 
with his young self. 

Every 18 months, or every 12 
months for those 70 or over, each 
of the 600 volunteers spends two 
and a half days at the Baltimore 
Gerontology Research Center, a unit 
of the National Institute of Child 
Health and Human Development, 
taking part in a complete cycle of 
70 physical, chemical, psychological 
and sociological tests. 

He squeezes a grip-strength gauge 
sits in an “electric chair” lifting, 
pushing and pulling, and walks a 
treadmill. Inside an _electrically- 
shielded room, he signals the highest 
tone he can hear. He breathes 
through a pair of convoluted tubes 
to check his lung capacity, and tests 
his working power by hand-crank- 
ing an electrical generator. 

After the first decade of gather- 
ing data, Shock concludes, ‘‘Aging 
begins when growth stops,” around 
18-20. Almost all functions then 
start declining slowly. At 30, they 
begin deteriorating at a faster but 
still modest rate which remains con- 
stant until death. In plain language, 
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we go over the hill at 20, and the 
downgrade steepens after 30. 

We lose weight; reaction times 
slow; we cannot take as big breaths; 
our strength ebbs; we cannot work 
as hard. Even the ability to enjoy 
the world diminishes as hearing fails 
and taste buds stop functioning. 

Why? Shock believes it is be- 
cause of the gradual death of cells 
—our reserve capacity or strength 
that enables us to recover from dis- 
ease or injury. 

A glut of theories seeks to explain 
why cells die. The Association for 
the Advancement of Aging Research 
has a committee for each of 19 dif- 
ferent theories. In recent years, a 
swing has begun to “loss-of-infor- 
mation” theories. 

Every cell in the body has stored 
in its nucleus a full set of blueprints 
for the entire body. All this infor- 
mation stretches down a long, lad- 


Changes in nervous system due to aging 
are monitored by measuring sensory and 
motor nerve conduction velocity at the 
Gerontology Research Center, Baltimore. 
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der-like molecule of a compound 
called deoxyribonucleic acid (DNA) 
—sort of like a series of codewords. 
Various intricate mechanisms read 
out the instructions, carry them 
from the nucleus, gather raw ma- 
terials and assemble those according 
to the directions. 

The final product may be an ener- 
gy-producer, a repair material, or 
as in the glands, a hormone sent off 
for use somewhere else in the body. 
Loss-of-information theories hold 
that some flaw develops with age in 
the information store or in its trans- 
lation. 

The most direct evidence was un- 
covered by Dr. Leonard Hayflick 
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Eyeball pressure test (above) is one of 
many checks on age changes in human 
performance at Gerontology Research 
Center in Baltimore. The same test can 
also detect eye disease known as glaucoma. 





Photo by Bruce Frisch 
“Electric Chair’ (left) is equipped to 
measure grip-strength, ability to push, 
pull. Subject’s géneral strength and de- 
gree of deterioration is electrically meas- 
ured every 12 to 18 months in program. 


at the Wistar Institute in Philadel- 
phia. As each cell divided, it made 
a copy of its DNA to hand on to 
its progeny. After about 55 gen- 
erations, cells taken from embryos 
died out. Those from older persons 
petered out in as few as ten. “I 
suggest that animal aging may re- 
sult from deterioration of the gene- 
tic program that orchestrates the 
development of cells,”’ Hayflick con- 
cluded. “As time goes on, the DNA 
of dividing cells may become clouded 
with an accumulation of copying 
errors.” 

Recently, Dr. John Gofman from 
the University of California Radia- 
tion Laboratory suggested the in- 


Science Digest—February, 1969 








formation is misplaced when one 
particular short segment of DNA 
goes astray. Only gross errors of 
this sort can be seen by scientists. 
DNA is most easily seen when it 
divides into 46 paired lengths called 
chromosomes, during cell division. 
At this time, some chromosomes ap- 
pear too long, too short or broken. 

The collective failings of the cells 
appear as symptoms of the degen- 
erative diseases and the ravages of 
age, according to Dr. Howard J. 
Curtis of Brookhaven National 
Laboratory in Upton, L.I. He finds 
more malformed chromosomes in 
the cells of older mice and fewer in 
those of long-lived strains. 

This somatic mutation theory— 
soma meaning body, and mutation 
meaning the errors in the DNA— 
has probably been the most widely- 
held hypothesis, but has slipped in 
recent years. 

Many known chemicals and radi- 
ation can cause mutations, but none 
has been proved to cause aging. 
Radiation comes uncannily close, 
however. X rays or radio-activity 
seems to chop years off an animal’s 
life. It suddenly looks older, gets 
the normal killing diseases earlier 
and dies sooner. Many scientists 
think the imitation of aging good, 
but still an imitation. 

The striking similarity neverthe- 
less prompted Dr. Denham Harman 
of the University of Nebraska to 
feed mice a drug for radiation sick- 
ness. The drug, 2-MEA (2-mercap- 
toethylamine hydrochloride), made 
them live longer. 

Later, Harman fed mice com- 
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pounds which have a similar chemi- 
cal action and which are normally 
added to human food or animal feed 
to prevent spoiling. The most suc- 
cessful, BHT, which breakfast ce- 
real manufacturers put in their 
packaging materials “to preserve 
freshness,’ extended the lives of 
mice tested by an average of 50 per 
cent. 

Harman concludes that radiation 
and other agents set loose chemi- 
cally-active atoms or groups of 
atoms called free radicals. These 
react with many materials in the 
body, including DNA. Copper in the 
blood can promote the harmful 
reactions; the drugs he has tried in- 
hibit them. 

Dr. Sinex concentrates his atten- 
tion on the nerve cells, which die 
off at the rate of 10,000 per day and 
are never replaced. Those remain- 
ing, with the muscle cells, are as old 
as the body. Since the nervous sys- 
tem, along with chemical messen- 
gers, keeps the body’s parts working 
as a team, its deterioration ‘‘is more 
likely to be at the root of physiol- 
ogical performance,” he says. ‘‘Co- 
ordination is the thing that really 
fails.’ A body that could not co- 
ordinate its defenses against dis- 
ease would soon die. 

Scientists have actually known 
how to double the lifespans of ani- 
mals by diet for over 30 years. In 
the early 1930s, Dr. Clive McKay 
of Cornell University fed lab rats a 
balanced, adequate diet, but one 
just above starvation level. After 
three years, when they would ordi- 
narily have been dead, they still 
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looked young. He then restored 
them to a normal diet, and some 
lived up to three years longer. 

An accidental McKay experiment 
may have taken place in Sweden 
during World War II. The Swedes 
had little to eat, but saw that every- 
one got his share. The mortality 
rate dropped. When the war ended 
the U.S. “helped” the Swedes by 
shipping them food. The mortality 
rate rose. 

Almost all the work on these 
theories is being done by about a 
dozen men and their associates, 
Shock estimates. Their progress has 
been entirely too slow to suit Dr. 
Bernard Strehler, director of the 
biology laboratory at the University 
of California’s Rossmoor-Cortese 
Institute for the Study of Aging. 
Early last year he formed about half 
the aging researchers and a number 
of other interested persons into the 
Association for the Advancement of 
Aging Research and bulled ahead 
with a plan. 

Last June, the AAAR drew up a 
legislative proposal which was in- 
corporated into a “Preliminary 
Gerontological Research Act,” in- 
troduced to the U.S. Senate in July. 
The bill would establish a tempo- 
rary Aging Research Commission to 
draw up a five-year program of re- 
search by next July. The associa- 
tion hopes Congress will then ex- 
tend the life of the commission and 
give it $30-50 million per year to 
carry out the plan. 

Shock says: “Our problem is not 
money. Our problem is brains.” In 
reply, AAAR scientists point out 
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Shock gets more money than any 
other researcher on aging and has 
just moved into a brand-new $7.5- 
million building. Of the roughly $5 
million earmarked for aging re- 
search each year, “darn little” goes 
into research really directly related 
to aging, claims Harman. “They’re 
trying to shore up old persons.” 
And even Shock admits that in this 
year of belt-tightening, “A hell of 
a lot of grants are going down the 
drain.” 

If researchers on aging could, in 
fact, help us live to 100 by the 
year 2000, as some of them predict; 
if you would like to live 30 extra 
years; and if extra effort would help 
insure it, then their debate is more 
important than an internal squabble. 
But to get up to a quarter-billion 
dollars they will need public sup- 
port. So the basic problem remains 
our ambivalence toward seeking 
longer life. This curious attitude in- 
fects even the scientists. On this, 
Shock speaks for most: “The goal 
of the Gerontology Research Cen- 
ter is ultimately to improve the lot 
and capabilities of aging people. We 
do not strive to make people live 
longer.” 

But Comfort scorns “the falling 
over backward to avoid admitting 
that if we now devote time and 
money to studying aging, it is be- 
cause we wish and intend to get a 
control over our lifespan of precise- 
ly the sort that the alchemists de- 
sired. To some scientists such an 
admission seems a little disreputa- 
ble; yet if they work on aging, that 
is why they do it.” 
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Bushy-headed cabbage palms grow on the tree islands 


scattered along the road through the Everglades swamp. 


Easy way to explore 
the Everglades 


An almost forgotten road that winds 
through Florida’s Everglades allows the 
adventurer to explore the swamp safely. 


by George X. Sand 


URING LAST SUMMER’S Repub- 
lican National Convention at 
Miami Beach, several delegates 
asked if they could explore Florida’s 
great Everglades swamp, where the 
only true tropic flora and fauna in 
the U.S. are found. 
“Forget it,” they were told. 
The tour brochure: experts ex- 
plained that it would take days to 
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inspect the brooding 3,500-square- 
mile miasma, where the water is too 
shallow to allow passage by boats, 
yet too deep and boggy for land 
vehicles. Mounting an Everglades 
expedition, they pontificated, calls 
for guides, airboats, half-track ma- 
chines—and a lot of money. Novices 
are often snake-bitten and lost in 
dangerous areas; some die there. 
True. But there is a way to probe 
the fascinating depths of the Ever- 
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glades safely and inexpensively. And 
you can be your own guide. Few 
people other than local old-timers 
know about the half-forgotten trail 
that threads the heart of the great 
swamp, and not all who do will tell 
you about it. 

To do it calls for a total invest- 
ment of half a tank of gas and half 
a day of vacation time. The excur- 
sion will take you on a slow drive 
along a trail labeled “Fla. Hwy. 
94,” a long-ignored secondary dirt 
route known as the “Loop Road.” 


Road through the swamps 


In 1916 the State of Florida be- 
gan to build the now famous Tami- 
ami Trail through the heart of the 
Everglades. The original route was 
intended to connect Miami and 
Tampa along a direct route from the 
Atlantic Coast to the Gulf of Mex- 
ico. At Forty Mile Bend, some 32 
miles west of the Miami city limits, 
an already completed portion of the 
highway was abruptly abandoned, 
due to political maneuvers, so the 
trail could veer off in a northwest- 
ward direction. This detour left a 
24-mile section—Loop Road—that 
today proceeds westward through 
the heart of the swamp, rejoining 
the Tamiami Trail again at Monroe 
Station. It is a deteriorating, gravel 
surface route, bumpy and overgrown 
in spots but amply wide and safe at 
reduced speed. 

Note your speedometer reading 
as you leave U.S. 41 to enter Fla. 
94 at Forty Mile Bend. Approxi- 
mate mileage points are important 
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for locating certain interesting things 
to be seen en route. Except for the 
tiny swamp hamlet of Pinecrest and 
a few scattered dwellings, the road 
itself will be your only proof that 
you are not the first white invader. 

Within the first mile you'll see 
several species of strange birds, par- 
ticularly during the early morning 
feeding period, and when the sea- 
sonally shifting fresh water level is 
high elsewhere in the Everglades. 
A small flock of long-legged, long- 
billed white egrets may suddenly 
swoosh in for a landing right beside 
you on the open sawgrass prairie. 

Perhaps a large wood ibis will 
land unexpectedly in the top of a 
slender custard apple tree growing 
on the far bank of the canal that 
borders one side of the road. The 
branches of this tree are too slender 
to support the three-foot-tall mem- 
ber of the stork family. He tries to 
land anyway. Annoyed, the ibis 
flaps mightily to maintain his bal- 
ance, finally manages to fold his 
wings and come to a precarious rest. 
The baldheaded bird, known to 
Florida naturalists as “old iron- 
head,” resembles a Beau Brummel 
in formal attire, due to its white 
and black feather patterns. 

You can expect to encounter wa- 
ter birds, too, in season: blue and, 
Louisiana herons, chuckling and 
splashing ducks, coots and the 
beautiful purple gallinule with bright 
red and yellow beak and blue front- 
al shield. One water bird, the an- 
hinga, or snake bird, swims with 
only its serpentine head and neck 
above the surface. The anhinga 
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Sawgrass is the only vegetation that will grow on the prairies between the scattered 
tree islands, or hammocks. Air boats prove to be good transportation in the Everglades. 


lacks sufficient oil to waterproof its 
feathers adequately, and often can 
be seen perched in a tree with wings 
outspread—looking as though it had 
been hung on a clothesline to dry. 

The odd, scattered tree islands, or 
“hammocks,” appear on both sides 
of the Loop Road. These foliage 
clumps are splattered across the 
bosom of the sawgrass sea in a ran- 
dom pattern. Bushy-headed cab- 
bage palms and other tropic and 
semi-tropic trees grow in profusion 
on these islands. But, for some rea- 
son, nothing except grass grows on 
the prairie in between. 

The sawgrass you see growing 
here is the short, relatively harmless 
Everglades variety. Elsewhere in 
the swamp a hazardous variety, 
Cladium jamaicensis, grows as tall 
as 12 feet. Its serrated edges slash 
clothing and flesh like a sea of broad 
swords, should a man force his way 
through the thick growth. 

At Mile 3 the setting changes 
abruptly in a forest of dwarf cypress 
trees. Elsewhere in the Everglades, 
cypress trees grow more than 100 
feet tall, yet the oldest trees here 
stand barely as high as a man’s 
head. 
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Gradually, shrubs and trees thick- 
en, enfolding the trail and hiding 
the plain. Wild holly with bright red 
berries burgeon in season, along with 
many other growths like pigeon- 
wood, wild tamarind and gumbo- 
limbo. Custard and pond apples 
hang from trees and shrubs. The 
Miccosukee Indians, natives of the 
Everglades, eat this wild fruit. 

Near Mile 7 on the right, lies the 
first large hammock within easy 
walking distance of the road. To ex- 
plore it, you will want to pull on 
leather boots (wear knee-high rub- 
ber boots if it’s the summer wet 
season). They'll protect against 
snakes and odd-shaped outcrop- 
pings of limestone that can trip you. 
These curious rock configurations 
date back 50,000 years, when this 
site was a shallow, warm sea bottom. 

On the big hammock, light filters 
through a canopy of moonflowers 
and other tangled growth. Under- 
foot, the forest floor is thick with 
leaf mold. The still air is spiced 
with the strange chocolate fragrance 
of a lavender orchid, Epidendrum 
pambense. Twenty-two kinds of 
wild orchids are native to the Ever- 
glades, but few are as beautiful as 
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the Epidendrum. One, the massive 
Cyrtopodium punctatum, grows on 
trees (it resembles clusters of 
cigars) and gets so large two men 
can’t lift it. 

The number of tropic trees and 
shrubs increases as you probe deep- 
er. Vegetation with names like mas- 
tic, Joewood, wild cinnamon and 
dilly abound. More than a thousand 
flowering native and foreign plants 
grow here. Most of the imports ar- 
rived in seed form from Cuba and 
other West Indian countries, car- 
ried in by the Gulf Stream or blown 
across on hurricane winds. 

About 50 ferns and related forms 
grow in this area, including the only 
tree fern in this country (Dryop- 
teris ampla). One native plant, the 
Agave neglecta, requires only half a 
dozen years to grow a dozen feet or 
more in diameter at its base, and 


Strangler fig demonstrates why it is known 
as the killer tree of the Florida swamps. 











shoots even faster—sometimes two 
feet per day—in height. One, ac- 
cording to naturalist Charles Torrey 
Simpson, grew 42 feet high in about 
one month! 

If you look closely in this ham- 
mock you may find tracks of white- 
tail deer in the low places, and 
those of the big bronze Florida wild 
turkey, tawny panther and black 
bear. Some of the largest black bear 
in the U.S. roam here. 

Your next stop should be at about 
Mile 9, where a large drainage cul- 
vert passes beneath the road. On the 
right there’s an overgrown woods 
road, now only a faintly discernible 
trail in places where it parallels a 
stream bank. Follow this path on 
foot, back into a cypress swamp 
that may be flooded at times. Here’s 
a whole world of grotesque cypress 
‘“‘knees”—leafless root growths 
which thrust above water level and 
are believed thus to permit the trees 
to obtain oxygen. 

Wild limes grow here, too. If you 
walk far enough, you may find the 
“soapberry” which, when crushed 
and allowed to soak in water, pro- 
duces a lather than can be used for 
washing. There is also inkwood, 
ironwood and torchwood. This last 
contains so much resin it can serve, 
when burned, as a bright flaming 
source of light. 

Perhaps your most interesting en- 
counter here will be with the Ficus 
aurea or strangler fig—a grim killer 
tree. The seed of the strangler would 
stand little chance for survival if it 
fell to the dark forest floor. But its 
fruity exterior is attractive to birds 
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who carry the seed aloft to places 
where it can survive. 

When the bird alights on a limb 
and drops the Ficus seed, it begins 
to germinate immediately. Before 
long it becomes a healthy plant (not 
a parasite) with leaves that spread 
along the tree limb from a single 
stem. Next, threadlike roots drop to 
the forest floor below, where they 
quickly attach themselves and dig 
in. Some of these tiny roots are 
wrapped around the trunk of the 
host tree by winds, and grow to- 
gether, building up a ruthless net- 
work, 

In time the supporting tree is en- 
meshed in a haphazard lattice of 
strangling roots. These smooth 
tendrils now begin to grow, first to 
human finger size, then to arm and 
leg thickness, slowly filling in all 
gaps as they expand. The host tree, 
gradually robbed of light, air and 
moisture, begins to die. Eventually 
the original trunk crumbles and the 
steadily growing killer tree then fills 
in that last center area. 

At Mile 11, stop off at the little 
log cabin on the left. Its grizzled 
owner, 82-year-old Macdonald John- 
son, may be at work in his garden. 
He helped build the Tamiami Trail 
in the mid-20s, and can tell colorful 
tales about the days when plume 
bird, alligator poachers, rumrunners 
and other outlaws sought refuge in 
this portion of the great swamp. 

The road becomes almost over- 
grown at about Mile 14. You'll drive 
through a large cypress “head” or 
bog. There’s a profusion of air 
plants in the crowded trees, garfish 
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and largemouth black bass swim in 
the water pools formed where cul- 
verts pass beneath the road. The 
small pike-like garfish is a throw- 
back to prehistoric times. Long- 
snouted and ugly, it has interlocking 
scales so hard that flint can be 
struck against them. The Indians 
who live in the Everglades consider 
the gar a delicacy and bake the fish 
whole in their campfires, without 
bothering to remove the entrails. 


End of the journey 


At Mile 17 you come to another 
area of dwarf cypress. The trees 
look gray and dead, but they’re not. 
Wild blueberry bushes along the 
road grow 12 feet high and are 
loaded with tasty fruit in season. 

You'll roll into Monroe Station at 
Mile 24, and your journey has 
ended. Talk to white-bearded Dixie 
Webb, proprietor of the quaint way 
station, and enjoy his booming hos- 
pitality. With his shoulder-length 
hair, Webb resembles a Biblical 
prophet. He’ll sell you a sandwich 
of barbecued Everglades wild pig 
and relate how he first passed this 
way in 1928. He may invite you to 
inspect the restaurant’s many sides 
of bacon, homemade sausage and 
smoked hams hanging from the ceil- 
ing. 

As you drive back to your hotel 
or motel, you’ll come away with a 
distinct feeling that you have lived 
in a Lost World; a world still un- 
spoiled by the depredations of man- 
kind; one that goes back to the be- 
ginnings of time. And, as a matter 
of fact, you have. 
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by Arthur S. Freese 


OW ABOUT a flying saucer for a 
home—or a plastic house 
which can be assembled by school 
children in a week using their after- 
school hours? There are even houses 
built with spray guns that shoot 
plastic foam—all available now. 
The construction industry is en- 
tering a period of unprecedented 
growth—there are forecasts of over 
2,000,000 new housing units per 
year by 1970. To cope with this, 
Mr. William F. Rooney, a spokes- 
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man for the Georgia-Pacific Cor- 
poration of Portland, Ore., pointed 
out to me that the building materi- 
als industry is moving forward on 
two fronts—first to new products 
and second to new applications of 
the old ones. These changes have 
increased rapidly over the last sev- 
eral years. Rooney pointed out that 
the cost of land and on-site con-— 
struction is hastening technological 
research because we can no longer 
afford to drive 67,000 nails, one at 
a time, into the average residential 
house. Panel construction, compo- 
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As populations and 
prices soar, science and 
industry are searching 
for new materials for 
construction—and they 
let their imaginations 
run wild doing it. The 
contraption at the left is 
an example of the 
innovations. It’s called a 
“Yellow Heart’’ because 
the inflated yellow 
plastic pulsates. 


to build your new house 


nents and large surfaces—all ap- 
plied with simplified fastening meth- 
ods—will be the only way we can 
hope to afford tomorrow’s housing. 

Simplified fastening methods are 
exemplified by the newly introduced 
high-performance adhesive, B. F. 
Goodrich Plastikon-400. According 
to H. L. Dixon, general manager of 
Goodrich’s Adhesives Division, this 
material has both water and heat 
resistance (up to 200°F.) and can 
bond wood, wood products, fiber 
glass, concrete, brick, aluminum, 
steel, leather, rubber, cork, paper 
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and fabrics. Typical exterior uses 
are bonding sheet siding, sheathing, 
batten strips, roof panel and gable 
end components. 

This Plastikon illustrates the pos- 
sibilities inherent in modern adhe- 
sives—it retains its adhesion, resil- 
ience and strong impact resistance 
over long-term aging and compen- 
sates for the varying rates of ex- 
pansion of different materials. It 
even has “bridgeability” and can 
span gaps up to 3% of an inch, thus 
eliminating the necessity of costly 
precise alignment work and shim- 
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ming, and making possible the 
bonding of irregular surfaces. Ad- 
hesives make it possible for the 
home handyman to do many more 
jobs, for they are so strong that they 
can bond a four-foot by eight-foot 
panel to ordinary studs with over 67 
tons of holding power. No more 
eyesores due to face nailing—nail 
holes, hammer dents and putty 
marks; no more squeaky floors or 
outside nail staining. 

An excellent example of Rooney’s 
application of technological research 
to construction is the burgeoning 
use of plastics. In 1967 some one- 
quarter of all American plastics 
were used in the buildings industry 
—some 3.7 billion pounds; and by 
1970 this is expected to rise to seven 
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billion and increase at an even more 
rapid rate thereafter. The wide 
range of uses is exemplified by the 
Houston Astrodome, filled with 
plastics from its all-weather trans- 
parent dome to its rugged turf. 

Prefabs or mobile homes tend to 
come in traditional construction, 
sometimes with Du Pont’s “Tedlar”’ 
plastic film to protect roof and sid- 
ing. Du Pont finds that this poly- 
vinyl fluoride retains at least 50 per- 
cent of its tensile strength after 25 
years and erodes one percent or less 
a year on the sidings. 

The Westinghouse Corporation 
teamed up with Hanley Structures, 
Inc. to produce factory-built schools. 
Mass production and systems en- 
gineering combine to cut the cost to 
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a third or even a half less than con- 
ventional schools and can be in- 
stalled in 24 to 36 hours. There can 
even be a brick exterior—this brick 
facing, about a half-inch thick, is 
screwed into place on the exterior 
walls. Mortar is applied after the 
building reaches its site. 

The most radical innovations in 
construction are found in Europe— 
a line of weekend flying saucer 
homes available in Finland. The 
sections are put together on the 
spot and are all plastic—fiberglass 
reinforced polyester, acrylic win- 
dows and polyurethane insulation. 
Even the furniture is plastic. The 
architect, Matti Suuronen, the en- 
gineer, and the manufacturer come 
from Helsinki. Then there’s a “Yel- 
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Steel is being used more and more in home 
construction. Post and beam foundation 
for a house is put up in just 15 days. 
Basford, Inc., New York, N.Y. developed 
series of houses called “Style in Steel 
Townhouses” using simplified methods. 


low Heart” providing a pulsating 
environment for two on a weekend. 
Suspended in a hammock-like bed, 
two can spend the weekend in this 
expandable Viennese prefab of 
pneumatic welded polyvinyl chlo- 
ride, with electric pulsating units. 

Coming back to earth—almost— 
architect Gerard Grandval has pro- 
duced a plastic and plywood ski 
lodge projecting out of the snow- 
covered Alpine slopes above La 
Plagne, France. Built like a boat, its 
plastic roof, two bedrooms, kitchen, 
bath and bar (kitchen and bath are 
separate prefab units) come in 40 
prefab units which can be bolted 
together on its cantilevered concrete 
foundation in only four days. It 
comes complete with a planked in- 
terior and built-in furniture with 
bookcases, expansive windows and 
electric heating. The cost includ- 
ing the furniture is said to be about 
$11,000. In Franconville, near 
Paris, French school children, work- 
ing after school, assembled 100 com- 
ponents into two houses to make a 
youth center for themselves—in a 
week’s time. 

Probably the most famous plastic 
building in the United States was 
the House of Tomorrow built over 
ten years ago in Disneyland. More 
than 20 million people have passed 
through the house with no notice- 
able wear of its plastic skin. When 
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the house was torn down in 1967, it 
took the wreckers two weeks—in- 
stead of one day. Their 3000 pound 
steel demolition ball simply bounced 
off the plastic building; they finally 
had to crush the house with special 
choker cables. 

But American architects, too, 
have been turning to plastics for 
new building materials. Among re- 
ported projects are prefab light- 
weight room units suspended from 
a cental tower, plastic buildings 
that will look like a series of in- 
verted umbrellas bolted together 
and supported by steel columns, in- 
expensive plastic foam walls that 
will harden to a higher tensile and 
compressive strength than concrete. 

In November 1968, the Museum 
of Contemporary Crafts suddenly 
became the home of plastic foam, 
rigid urethane. 

Three architecture students in 
their third year at Yale.created an 
actual structure within the museum. 
They sewed burlap fabric together 
with hand-held sewing machines, in- 
flated the resulting balloon and then 
sprayed a layer of plastic urethane 
foam, two to three inches thick on 
the outer surface. The foam dried 
within minutes and was sawed into 
segments, rearranged and fused to- 
gether with more foam. Doors and 
windows were cut in the material 
whose light tan color and rough 
texture form a pleasant-looking and 
feeling structure. 

Professor Ralph Drury of Yale’s 
School of Architecture foresees the 
likelihood of similar systems soon 
producing habitable enclosures. Cal- 
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Sculptured environment is achieved with 
sprayed urethane foam. Room (right) was 
designed by Douglas Deeds for Museum of 
Contemporary Crafts. Yale architecture ‘ 
students designed the house below. 








ifornia designer Douglas Deeds, di- 
rector of design for architectural 
fiberglass in Los Angeles, sees design 
possibilities as practically limitless, 
for the foam fabricates and con- 
structs itself at the same time. He 
believes that with improved tech- 
nology, plastic foam would be a 
natural for mass housing in under~ 
developed areas: you could move 
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the factory—several tanks of ure- 
thane—to the job site and grow the 
structures in practically no time. 
Deeds himself converted the mu- 
seum entrance into a cave by spray- 
ing everything. With no under- 
structure, he produced shelves and 
seats, even niches in the walls, by 
spraying layers of foam, one on the 
other, and allowing them to harden. 
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The Ferro Corp. of Cleveland has 
developed a flexible plastic which 
is sewn into the desired shape and 
then inflated—the ultraviolet rays 
of the sun will harden the structure 
in a matter of hours. The develop- 
ers have said that a half-mile dome 
might take eight to ten days to 
harden. There is talk of using these 
fiberglass-impregnated domes to 
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Fiberglas-reinforced plastics were used by 
American Standard in designing bathroom 
(above) with king-sized tub, sculptured 
wash basins and toilet molded into floor. 
Materials developed at Owens-Corning 
Fiberglas Corp. Futuristic bathroom design 
(below) by James Fulton uses Fiberglas- 
reinforced plastic to make what he calls 
“the most neglected room” in the house 
safe, functional and sleekly beautiful. 
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cover cities in a sort of bubble-gum 
effect, even for.use on the moon. 
Every day, vinyl piping is becom- 
ing one of the fastest-growing prod- 
ucts on the plumbing market. 
George Fowles, marketing vice presi- 
dent of B. F. Goodrich’s Chemical 
Division, says vinyl plumbing will 
become the most widely used ma- 
terial in its field within 10 years. 
He tells how Goodrich first in- 
troduced the material as water serv- 
ice pipe aboard a U.S. Navy mine- 
sweeper; then several million pounds 
went to the Navy for pipe in salt- 
(Continued on page 53) 
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Goblet or profiles? Which do you see? 


; Ilusion— 
the mind insists on seeing these 
concentric circles as a spiral. 


How effective is brainwashing? 

Are we evolving into mental giants? 

What do madmen actually see? 

Was Freud right about sex? 

Will teaching machines produce ‘‘super-minds’’? 
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10 billion “thought cells” at 


From chemical control of emotions to astonishing new ways of learning, 
explore THE MIND with the Editors of the LIFE Science Library. 


One by one, your mind is yielding up its mysteries 
to science. The 10 billion cells which manufacture 
thoughts, dreams, sensations and feelings have 
been tracked down. Those which generate dam- 
aging emotions and behavior are submitting to 
chemical control. Those which aid learning are 
being multiplied in their efficiency. The day of the 
super-mind may be dawning. 

All the new facts and exciting implications in 
this field are presented in an extraordinary vol- 
ume, THE MIND, prepared for the general reader 
by the Editors of the LIFE Science Library. 

In THE MIND you'll see revolutionary teaching 
machines that assail all five senses at once— 
you’ll consider alcoholism as a biochemical defi- 
ciency responsive to medication—you’ll find intelli- 
gence tests to sample and you'll learn how they’re 
constructed—you’ll see the world the insane 
inhabit through the medium of their fantastic 
paintings—reproduced in stark color—you'll gain 
understanding from the brilliant photo-essay on 
the life and works of Sigmund Freud—you’ll learn 
about “mind changing’’ drugs and see a witch doc- 
tor preparing ‘‘magic mushrooms” to induce holy 
visions—and you'll be amazed at the incredible 
teamwork of body and spirit required in the mak- 
ing of music. 

This conquest of inner space, the mind, is, in its 
way, even more exciting than our adventures in 
outer space, among the stars. In the foreseeable 
future, we will be able to increase the mind’s 
powers and correct its errors with scientific cer- 
tainty. 

To discover the scope of these findings, why not 
borrow a copy of THE MIND, without obligation? 
Let this excursion into self knowledge be your 


introduction to the LIFE Science Library. Prepared 
with a unique combination of authority, clarity and 
visual drama, THE MIND is typical of this exciting 
series designed to simplify, unify, organize and 
dramatize the whole fascinating world of science. 
Even if your knowledge of psychology extends 
scarcely beyond your ability to spell the word, 
you’ll be caught up in a world of wonders. 

In THE MIND, you'll come face to face with 
physical and chemical possibilities which make 
standard psychiatry seem pale. Brain chemistry is 
working new miracles every day. It has already 
largely replaced shock treatment for the disturbed, 
and has made some forms of brain surgery, such 
as prefrontal lobotomy, a thing of the past. Minute 
electrical charges promise the basis for a new 
therapy. Altering the current in the thalamus at 
the base of the brain can effect tremendous per- 
sonality changes—even to the altering of sex. 


These few words and pictures simply can’t do 
justice to this achievement. That’s why we want 
you to borrow a copy without obligation for 10 
days. Then return it if you wish. Or keep it for less 
than you’d expect to pay for such a lavish book. In 
either case be sure your children see the book. 
This series holds a special fascination for people 
of all ages. Thanks to TIME-LIFE’s vast facilities 
and large print orders, you pay only $3.95 (plus 
shipping and handling). Then you will be entitled 
to examine another volume free every two months, 
But you make no commitments, promise to buyé 
nothing. For free examination of THE MIND, simply 
mail the postage-paid form provided here or 
write TIME-LIFE BOOKS, Dept. 2701, TIME & LIFE, 
BUILDING, CHICAGO, ILLINOIS 60611. ; 














In ancient rite, Mexican betes prepart 
“magic mushrooms”, called divine becaus 
they produce ecstatic visions. 
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water washdown systems designed 
to prevent contamination of ships’ 
personnel from nuclear fall-out. 
About 325,000 civilian installations 
were made in 1968 for drain-waste- 
vent systems, and Dixon forecasts a 
half-milion in 1970 and twice that 
by 1975. Meanwhile chlorinated 
polyvinyl chloride is growing in use 
for water-distribution piping with 
an expected 300,000 installations in 
1968 and over double that annually 
by 1975. 

The introduction of fiber glass- 
reinforced plastics (FRP) into con- 
struction was a major step forward. 
The first use of glass fiber was at 
Chicago’s Great Columbian Exposi- 
tion in 1893. Silk then sold for $1.25 
a yard, this new fiber—$25. But one 
visitor to the fair, the Infanta Eula- 
lia of Spain, was so captivated by 
the stiff new cloth that she de- 
manded a dress of it and trium- 
phantly took it back home with her. 
Ordinary visitors to the fair hur- 
ried to see the ‘“Hootchie-Kootchie 
dance” of “Little Egypt” only to be 
disappointed in the glass dress which 
was not only unattractive but 
opaque as well. 

FRP is used in many ways in 
construction today, but the most 
challenging is a new concept of a sys- 
tems or modular approach to total 
room design. Cornell University 
joined in a study of this approach 
to the bathroom. There will be 
molded sculptural FRP pieces to 
combine functions. Toilet and sink 
are integrated with the vertical 
partition wall, and storage areas are 
molded into the walls. Edward P. 
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Lindsay, Owens-Corning Fiberglas’ 
manager of FRP products, predicts 
that a large percentage of complete 
bathrooms as well as individual fix- 
tures will be FRP—one out of every 
three bathrooms installed by 1975 
in America will include this plastic. 
Unit bathrooms are already avail- 
able—you can select the entire 
room with all its fixtures from a 
catalog of a variety of models and 
colors. It can then be carted home 
and dropped into place. All that’s 
needed is someone to hook the 
plumbing and electricity to your 
house lines. Borg-Warner’s Plumb- 
ing Products Division has intro- 
duced a production-line one-piece 
bathroom-kitchen core unit. The ex- 
terior walls of the 3,390-pound unit 
will be of sandwich steel panels 
filled with polyurethane foam. It 
will be delivered ready to connect 
to the building’s lines. The unit 
contains not only the lighting for 
both rooms, but the fuse and junc- 
tion boxes for the entire dwelling. 
This same FRP produces Owens 
Corning’s ‘Quiet Room” concept. 
By means of monocoustic ceiling 
panels, staggered stud wall con- 
struction with fiberglass insulation 
and gasketed doors, rooms or en- 
tire houses can be sound-condi- 
tioned. In the foreseeable future, this 
will probably become a feature 
home buyers will insist upon, as 
today they demand air-conditioning. 
Steel too has entered home con- 
struction. As Ray Watt, one of the 
country’s largest and best known 
builders, puts it: “Refinements in 
technololgy and product lead me to 
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believe that steel is going to take a 
much bigger share of the market in 
home-building.” One example is 
steel fiber-reinforced carpeting to 
eliminate the static electricity and 
make the carpet last longer. 

Then there is the exciting new 
“weathering steel’’—with all the ad- 
vantages of conventional carbon 
steel such as good workability and 
weldability, it has nearly 114 times 
the strength of conventional struc- 
tural steel and greater resistance to 
abrasion and impact. And it never 
needs painting. 

First introduced by one of the 
world’s greatest architectural in- 
novators, the late Eero Saarinen, 
and his partner, John Dinkeloo, in 
the John Deere Building in Moline, 
Ill., the material has now attracted 
many architects for its changing 
tones on exposure to the elements. 
Dinkeloo studied the corrosion 
graphs of many steels until he found 
one which over a 15-year period de- 
veloped a hundred subtleties of 
color. Bolting and riveting can not 
be used because the accumulation of 
water around the bolt and rivet 
head would produce staining and 
streaking—the run-off of rusty wa- 
ter also must be handled properly 
for this reason. 

Time, degree of exposure and en- 
vironment all influence the appear- 
ance of the steel and the rate of 
weathering. This is a metal which 
heals itself. As the steel oxidizes, it 
actually locks out further corrosion 
and its color deepens to a final rich 
deep-brown oxide coating, about the 
same thickness as a coat of paint. 
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Architects are now turning to this 
material for residential building as 
well as industrial, even for bridges. 

Pittsburgh Plate Glass (PPG) 
has introduced the first 4% inch 
thick safety glass for homes, It is 
another member of the Herculite K 
family of fully-tempered safety 
glass which usually bends with a 
heavy blow, in contrast to ordinary 
glass which just breaks. When Her- 
culite does break, it “breaks safe” 
into small fragments without sharp 
jagged edges. 

PPG has also introduced a new 
high-temperature 10 w-expansion 
glass ceramic. Shock-resistant, it 
can even hold that old-fashioned 
iron skillet safely. Translucent or 
opaque, it has designs to indicate 
where the heating elements of the 
stove are, and can be used on the 
modern high-speed ranges, whether 
gas or electric. If something spills 
from a pot on this solid cover of the 
range top, there’s only a sheet of 
glass to wipe off. 

Westinghouse Corporation will 
soon market a unique light bulb 
described as the most efficient com- 
pact light source today. It’s a dis- 
charge-type lamp similar in prin- 
ciple to the mercury vapor lamp, 
but this new bulb contains sodium 
metal sealed in a small ceramic arc 
tube. The scientists had to use more 
than a dozen different metals in 
this Ceramalux sodium light bulb. 

The new lamp produces 105 lu- 
mens per watt (lumens are a meas- 
urement of the quantity of light 
produced) as compared to 52 for an 
ordinary mercury vapor lamp and 


Science Digest—February, 1969 - 





17 for your incandescent household 
bulb. Small in size as compared to 
mercury lamps, a 400 watt lamp is 
only 2% inches in diameter and 934 
long. The average rated life has 
tentatively been set at 6,000 hours 
although it is expected to be much 
more. The light is of a distinctive 
golden cast but is satisfactory for 
industrial illumination, street light- 
ing, parking areas and floodlighting. 

Meanwhile, a silicone rubber 
coating has been used to eliminate 
the danger of flying glass from 
broken bulbs. These ‘“Safe-Line”’ 
lamps stay intact even after hit with 


a hammer. The coating causes only 
0.5% loss of light as compared to 
conventional lamps. It is valuable 
in areas where there may be rough 
handling, as in home workshops, 
construction sites, machine shops, 
garages and other situations. 

The importance of these new 
building materials is clear from the 
estimate of R. Wayne Nelson, di- 
rector of urban planning for West- 
inghouse Electric Corporation, 
which foresees that by the year 2000 
we may need 500 new cities each 
with a population of 100,000 to 
200,000. 
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Do sheep count people 
when they can’t sleep? 


A child’s innocent question prompted this 
writer to find out just what happens when 
sheep are asleep—if they do indeed sleep. 


by Leo J. Wilhelm 


ARLY LAST SUMMER, while my 

eight-year-old nephew, Jim, 
and I were admiring a lamb and its 
mother in the domestic animal sec- 
tion of Crandon Park Zoo, near Mi- 
ami, Fla., he asked suddenly—and 
innocently—“Do sheep count people 
when they can’t sleep?” 

I barely had time to answer with 
an amused “No,” when he followed 
with, ‘And do animals get insomnia, 
like people do?” To this, I answered 
that I wasn’t sure. 

But it got me to thinking and 
probing on the sleep patterns of 
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animals. And my findings were both 
fascinating and fruitful. 

Extensive scientific research and 
observations on sleep, both in the 
United States and Europe, have been 
made on animals as well as humans. 
What is sleep? When are you in 
deep sleep and when are you sleep- 
ing only lightly? How do these phe- 
nomena apply to animals? Do ani- 
mals experience paradoxical sleep— 
which is akin to dreaming in people? 

Experts fail to agree on an exact 
definition of sleep. They generally 
agree, however, that.an animal which 
fails to react to certain stimuli and 
to significant events in its environ- 
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ment, with an accompanying relaxa- 
tion and loss of consciousness and 
vision; and which must be aroused 
to a state of wakefulness, is asleep. 

The physiology of sleep produces 
many changes. Blood pressure and 
pulse rate may decline; breathing 
may be slow and regular, and there 
may bea noticeable muscular relaxa- 
tion and a disappearance of deep re- 
flex actions. Even without these 
signs, there is often normal sleep. 

By noting the activities of animals 
and fowl, it was possible to deter- 
mine those that experience sleep in 
one phase, such as horses, and those 
whose sleep comes in two or more 
phases, such as sheep, during a 24- 
hour period. Horses are active dur- 
ing the day and rest and sleep at 
nighttime, while sheep sleep briefly 
several times a day with their rest 
periods broken by periods of activi- 
ty. 

Animals and fowl come within one 
or the other of these two distinct 
sleep classifications. Those that 
depend largely on their senses of 
touch and smell belong to the sec- 
ond class, with their sleep coming 
in multiple and brief episodes, in- 
terspersed with intervals of activity. 
Birds, which rely on optical stimuli, 
do their sleeping in one phase, with- 
out frequent interruptions. 

In the lower animal kingdom, as 
in man, sleep doesn’t develop in- 
stantaneously. There is an onset 
period. It may vary, but generally 
it’s marked by lassitude, a drooping 
of the eyelids, and a seeking of a 
comfortable position for relaxation 
and rest. When this condition is ac- 
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companied by complete absence of 
consciousness of significant environ- 
mental events, the animal is usually 
considered to be in a deep sleep. On 
the other hand, the sleep may be 
only light or transient, or attuned to 
certain stimuli, as where a mother 
animal awakens instantly at the 
sound of her child. 

Until recently, it was believed 
that some animals, especially rumi- 
nants, slept little if at all. Rumi- 
nants are characterized as even- 
toed hoofed mammals who chew 
the cud, such as sheep, cattle, deer, 
camels and giraffes. 


Sleeping and chewing 


Observers believed that they 
didn’t sleep because they rarely 
closed their eyes, and even when 
they did they seemed not to lose 
consciousness. Further, only rarely 
were they observed to lie out flat, 
even though they frequently did lie 
down. Another reason was that they 
spend much of their time ruminat- 
ing—chewing the cud. This re- 
quires the animal to keep his thorax 
and head in an upright position and 
requires a considerable degree of 
consciousness. To most earlier ob- 
servers, this seemed to preclude typ- 
ical sleep. 

Experiments were undertaken in 
1965, by Iowa State University, at 
Ames, under a National Institutes 
of Health General Research Sup- 
port Grant, to establish whether this 
type of mammal has the physical 
capacity for sleep and whether the 
characteristic of frequent ruminat- 
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ing was sleep-inhibiting. 

The experiments were conducted 
with goats. During the experiments, 
their physiological functions were 
carefully monitored by an electro- 
encephalogram (EEG), an electro- 
myogram (EMG), an electrocardi- 
ogram (EKG), plus other electronic 
recordings. Carefully chosen drugs 
(atropine and chlorpromazine) were 
employed to test the sleep-inhibit- 
ing influence of rumen contraction. 
Frequent observations showed also 
that the goats sometimes rested 
their heads on their flanks—often 
in a lying position. 


Catnapping for goats 


The conclusion was that rumi- 
nants, such as goats, do have the 
capacity for true sleep, although the 
sleep is of a transient nature and 
comes in numerous episodes. Each 
of these episodes is of short dura- 
tion, varying from a few seconds to 
a few minutes. Some days the ani- 
mals don’t sleep at all, while on 
others they have as many as six 
sleep episodes. Moreover, it was 
also determined that although rumen 
function doesn’t prevent sleep, it 
actually doesn’t occur during sleep. 

During the sleep episodes, it was 
observed that the animals’ muscles 
were relaxed, their heart rates were 
slower and there was a noticeable 
closing of the eyes and a drooping 
of the head. 

Many 24-hour observations have 
been made of sheep and cattle, and 
automatic recordings of their sleep- 
behavior patterns have been suc- 
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cessfully conducted. An especially 
interesting experiment was made at 
the Aberdeen University Farms in 
Scotland in 1956, using 18-month- 
old tame sheep. 

Since sheep are very easily dis- 
turbed after dark, it was necessary 
to start the observations during 
daylight without disturbance and 
then after much patient effort con- 
tinue them into darkness. To make 
it possible to observe the sheep 
without disturbing them during 
darkness, a dim red light was em- 
ployed which simulated the ap- 
proximate intensity of moonlight. 

Recordings of respiration rates 
during a July through September 
period varied around 80 per minute, 
although this rose to as high as 140 
during hot, thundery weather. On 
many occasions, especially at night, 
periods of deep, regular breathing 
varied from 21 to 39 respirations a 
minute. During these observations, 
the sheep spent up to 38 minutes 
lying quietly and in a relaxed posi- 
tion, with their eyes also closed. 

To determine whether or not the 
sheep had lost consciousness during 
these periods, several stimuli were 
employed, such as flashlight photog- 
raphy. Unless aroused by touch or 
sudden noise, the sheep did not 
react to the observer’s close ap- 
proach, nor even to the camera flash. 

Sheep have an extreme liking for 
chocolate. During their upbringing, 
the tame lambs had been taught 
the habit of responding to an offer 
of tidbits. During the test periods, 
while in a state of apparent sleep, 
they failed to respond. They were 
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Sheep not only sleep; there are signs that 
they may even dream—paradoxical sleep. 


also observed to sleep in many dif- 
ferent positions. However, upon 
being aroused they immediately in- 
vestigated the stimuli used and be- 
gan eating the chocolate offered. 

Photographs taken showed the 
sheep apparently falling asleep just 
before their failure to react to the 
various stimuli. Although they 
failed to respond to certain stimuli 
when used singly, such as the cam- 
era flash, they did respond to a 
combination of sound and vision 
stimuli, such as the striking of a 
match and then the camera flash. 
This usually aroused the animal 
suddenly. 

Many signs show when a sheep 
is falling asleep. A sheep will stop 
feeding, stand idle for a few mo- 
ments then take a few steps, go to 
its usual sleeping place and lie 
down, ‘chew the cud” with its eyes 
closed and yawn. Usually at this 
point it falls asleep. The pattern 
sometimes varies, but there’s now 
good evidence that a sheep sleeps, 
sometimes many times during a 
night and occasionally during the 
day. 

Unlike a horse, which may lie 
down stretched out and sleep as 
much as seven hours during a 24- 
hour period, often uninterruptedly 
and usually at night, a sheep’s sleep 
pattern is one of a series of episodes, 
interspersed with periods of activi- 
ty. 
Sleep patterns in animals have 
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intrigued experts for a long time. 
And an interesting related factor 
is whether animals dream. 

In the Iowa State University ex- 
periments, PS—paradoxical sleep— 
which is akin to dreaming in man, 
was observed in all the goats stud- 
ied. These observations followed 
episodes of typical sleep and usually 
ended with sudden awakening. 

In all the cases studied, all the 
criteria for PS were present. In ad- 
dition to onset after typical sleep, 
these included a twitching phase of 
the ears, limbs and facial muscles, 
and a quickening of the pulse and 
respiration. It was noted that while 
these rates rose during PS over 
what they were during true sleep, 
they were lower than during full 
wakefulness. The episodes of PS 
were similar in duration to those 
for typical sleep, sometimes lasting 
only 25 to 30 seconds. 

PS had previously been observed 
in man, chimpanzees, cats and some 
birds. This discovery that rumi- 
nants also experience PS increases 
considerably the speculation that 
“dreaming” is widespread among 
higher animals. Likewise, whether 
insomnia affects animals similarly 
as it affects man is speculative. 

When he reaches manhood, this 
may be a project my inquiring 
nephew, Jim, may want to pursue, 
as well as a fuller answer to his 
first question, ‘““Do sheep count peo- 
ple when they can’t sleep?” 
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Antenna test model of LES-6 experimental Light tube (right) permits reading remote 
i communication satellite is in microwave objects by carrying image from one end 
} anechoic chamber at M.I.T. Lincoln Lab, of tube to other, giving 1%4’X1/4” picture. 
ij Lexington, Mass. It will aid in development Series 3000 Graphic Image Light Tubes, 
| of satellite communication system. Van Deusen Co., Laguna Beach, Calif. 
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World’s most powerful jet engine recently exceeded 63,200 pounds of thrust. Four of 
these GE4 turbojets, by General Electric, will power the SST being developed by Boeing. 


Videofile system (below) reduces conven- 
tional files to compact magnetic record- 
ings. If copy is wanted, printer in fore- 
ground converts signals to facsimile. The 
Ampex Corp., Redwood City, California. 


Experimental optical memory system 
(above) directs laser light to holographic 
plate which can store 100 million bits of 
information on nine square inches. Infor- 
mation is then computerized. By IBM. 


High voltage generator (below) can produce 
five trillion watts of power. Called Hermes 
II, the machine was built to simulate gam- 
ma radiation by Sandia Lab in Albuquer- 
que, N.M., for Atomic Energy Commission. 
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space age gremlin 


by Edward A. Lacy 


ACK BEFORE the Gemini experi- 

ments, space engineers believed 
that a spacecraft could acquire a 
substantial charge of static electric- 
ity from rubbing against the atmos- 
phere on the way to space and from 
engine operation in space. Such a 
charge might destroy sensitive semi- 
conductor circuits, they reasoned, or 
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cause a circuit to turn on at the 
wrong time. Naturally, the engi- 
neers were greatly relieved when 
the static discharge monitor on the 
Agena told them that static elec- 
tricity is not a problem in space. 
But while it may not be a prob- 
lem in space, this billion-year-old 
gremlin nonetheless presents diffi- 
culties for the space age and parti- 
cularly for the missile industry. At 
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Cape Kennedy, for example, no one 
wants to be working around live 
missiles when lightning—a form of 
static electricity—is nearby. In 
1965, one of the launch gantries was 
*hit by a stroke registering 151,000 
amperes. 

As dangerous as such strokes may 
be, even a slight discharge can cause 
disaster, as the missile engineers 
have learned from tragic experience. 
For instance, early one spring morn- 
ing in 1964 at the Cape, technicians 


and mechanics in the spin-test facil- 


ity were preparing to move the third 
stage of a NASA Delta rocket. 
Someone had just removed a pro- 
tective plastic sheet from the motor 
when the motor suddenly ignited, 
lifted off and flew to the end of the 
100-foot-long building. Five men 
were burned critically (two later 
died) by the 3000° exhaust from 
the motor. The suspected cause of 
the whole affair: static electricity 
from the protective plastic cover. 

Fortunately, when ordinary folk 
encounter static electricity in every- 
day situations, the results are not 
so tragic. On dry winter days we 
may get a tingle or perhaps a jolt 
if we shuffle across a carpeted floor 
and touch a metal desk, or door- 
knob. Self-protection is simple: 
slap the metal object with the palm 
of your hand before attempting to 
use it, or touch the doorknob with 
a tightly held key. 

Electronics enthusiasts have long 
been familiar with the problems of 
static electricity in phonograph rec- 
ords, transistors, instruments me- 
ters and automobile tires. 


Science Digest—February, 1969 


PHYSICS 


It is no secret, for example, that 
the plastic used in phonograph rec- 
ords can be given high static elec- 
tricity charges which, unfortunately, 
attract dirt, dust, and fluff to the 
grooves, causing noise and distor- 
tion as well as damage to the rec- 
ords. The problem has become even 
more acute with stero records and 
with modern pickups which track 
so lightly that they ride over the 
dust particles instead of pushing 
them aside. 

What are the record manufactur- 


.ers doing about the problem? One 


company has added an anti-static 
agent, Catanac SN, to its high 
quality records to stop the problem 
at its source. Another major manu- 
facturer says such agents are costly; 
still another claims that the use of 
sufficient additives to eliminate stat- 
ic electricity causes the sound qual- 
itv of the records to suffer. 

Additional electronics problems 
with static electricity involve tran- 
sistors. Some years ago it was no- 
ticed that when transistors were in- 
serted into Styrofoam blocks for 
temporary storage, the very act of 
pushing the leads into the Styro- 
foam sometimes generated a static 
charge great enough to destroy the 
device. 

In most cases, static electricity 
is generated by friction. When the 
plastic face of a test instrument is 
polished, for example, enough elec- 
tricity may be created to attract 
the needle of the meter to the face 





Reprinted with permission from Electronics 
World © 1967 by Ziff Davis. 
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and result in an inaccurate reading. 

However, static electricity can be 
produced by electrostatic induction 
and by contact and separation of 
materials. In the latter case, elec- 
trons may move from one material 
to another, as when belts pass over 
pulleys or when automobile tires 
run on highways. If the materials 
are then separated, one object will 
have a surplus of electrons (nega- 
tively charged) and the other will 
have a deficiency of electrons (posi- 
tively charged). A surface is con- 
sidered to be strongly charged if it 
has a deficiency or excess of only 
one electron in 100,000 atoms. 

A static charge may have a po- 
tential from a few volts to several 
hundred thousand. Since the human 
body can develop up to 10,000 volts 
under certain conditions, it is not 
uncommon to find charges measur- 
ing from 5,000 to 10,000 volts in 
a simple doorknob discharge! 


Body electricity 


A static voltage as low as 1,500 
volts can be felt if the little finger 
is slowly and carefully brought to 
within a few thousandths of an inch 
of a charged body, says the Bureau 
of Mines. Why, then, don’t such 
high voltages cause serious injury 
or death? Simply because the cur- 
rent is so small. The Bureau ex- 
plains it is follows: A current of 
half an ampere is needed to light 
an ordinary 4.5-volt flashlight to 
full incandescence. It would require 
500,000 people, charged to 5,000 
volts each, to hold that output. 
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The static electricity on one’s 
body may be enough, however, to 
ignite highly flammable dusts, gases 
and vapors. 

Annual fire and explosion losses 
from static electricity have been 
estimated as high as $100,000,000. 
This figure takes into account such 
diverse explosions as those in hospi- 
tal operating rooms, munitions fac- 
tories and airliners. For example, 
an inquiry board concluded that the 
1959 crash of a TWA plane in Italy 
was caused by a gasoline explosion 
touched off in flight by static elec- 
tricity. 

Lightning causes many explosions 
and fires. As a tremendously power- 
ful static electricity spark, a single 
bolt may have a potential of 100 
million volts and produce a current 
of 200,000 amperes. Such bolts are 
classified as either “hot” or “cold.” 
A hot strike lasts up to a tenth of 
a second and sets fire to flammable 
materials in its path, while a cold 
strike is faster and has an explosive 
rather than an inflammatory effect. 

The lightning-protection has gone 
undercover with much of its equip- 
ment. Five-foot-tall lightning rods 
with ornamental colored glass balls 
have given way to 10-inch-tall “air 
terminals” which may be the only 
parts that show in a modern system. 
The conducting cables to ground 
are hidden from sight. 

Does a grounded TV antenna 
provide lightning protection? No, 
says the Lightning Protection In- 
stitute, which is sponsored by the 
lightning protection industry. The 
Institute says that the average an- 
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tenna does not have a long enough 
ground wire and does not have 
enough paths to ground. Ordinary 
antenna grounding, the Institute 
states, protects against accidental 
energization from electrical service, 
but it cannot be expected to ground 
lightning, which has an amperage 
that may be more than a thousand 
times greater than ordinary house 
current. 

To eliminate or control static 
electricity, it is necessary to use 
sensitive instruments to detect and 
measure it. 

The simplest of these, often seen 
in elementary science demonstra- 
tions, is the gold-leaf electroscope. 
In this device, the gold leaf is at- 
tached to a metal rod. When the 
rod is brought near a charged body, 
the leaf is repelled from the rod (or 
itself) because like charges repel 
each other. With the electroscope, 
charges as low as 350 volts can be 
detected. 

A neon lamp or fluorescent tube 
also can be used to indicate the 
presence of static electricity, since 
it will light feebly near as small a 
discharge as 100 volts if one termi- 
nal is grounded or held in the hand. 
Even a burned-out fluorescent tube 
works. 

Electrostatic voltmeters are em- 
ployed to measure very high volt- 
ages such as those encountered 
around radar, oscilloscopes and Van 
de Graaff generators. 

Once a static electricity problem 
has been detected and measured, it 
can be controlled or eliminated by 
a number of simple methods. 
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One of the most powerful forms of static 
electricity, lightning, is dramatically illus- 
trated above, and a common type of charge 
below. Induced static charge causes ashes 
to leap to record at right; left one has 
been treated with anti-static chemical. 


When two (or more) conducting 
bodies are connected together with 
a conducting wire, there will be no 
potential difference between them 
and static can’t occur. In this 
condition, the objects are said to 
be bonded. But they may still have 
a potential compared with ground. 
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By simply connecting a wire from 
the objects to ground, they become 
bonded and grounded. 

Since static electricity currents 
are measured in microamperes, the 
heavy, fast-conducting grounds re- 
quired in electrical work are not 
needed. In fact, in hospital operat- 
ing rooms, where anesthetic gases 
can be ignited by a spark, such low- 
resistance grounds are deliberately 
avoided. The floors in these rooms 
are made just conductive enough to 
drain off static charges, but not 
conductive enough to be a standard 
electrical hazard. 

During winter months when the 
relative humidity goes down, static 
electricity becomes obvious, especi- 
ally when one walks across a car- 
pet and touches a metal doorknob. 
On the other hand, during the sum- 
mer when the humidity is high, 
static electricity may scarcely be 
noticed. 

When the humidity is high, some 
materials may absorb moisture, be- 
come more conductive, and thereby 
allow static charges to leak off. 

At one time it was thought that 
this high humidity could be used 
to reduce the hazards and nuisance 
of static electricity. Thus, in some 
factories and hospital operating 
rooms, the humidity was raised to 
70 percent. Not only was this hard 
on the workers, but it didn’t work 
well enough to make it worth the 
cost and discomfort. 

Radioactive static eliminators are 
another effective system. They use 
radium or polonium to ionize the 
air. While such devices offer safety 
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from explosions, they are a radia- 
tion hazard to anyone working near- 
by, and must be shielded. 

High-voltage eliminators work 
differently. They apply 5,000 to 
15,000 volts to a series of points 
close to a grounded surface. The 
voltage across this gap will dis- 
charge most charged items that are 
placed in the gap. 

Static combs are grounded metal 
bars with needles or wire brushes. 
When a charged body (such as a 
flow of paper on a press) goes by 
such a comb, the charged body ion- 
izes the gap between it and the 
comb, thereby discharging itself. 

Anti-static sprays frequently are 
employed in the hand-held air guns 
used for cleaning plastic parts. 

Nowadays, anti-static sprays are 
used to apply a chemical coating 
which forms a conductive surface. 
The anti-static agents can be incor- 
porated directly into plastics. 

With all its faults, can anything 
good be said about static electric- 
ity? Yes. It is being put to work 
in Van de Graaff generators which 
are used in atomic research. 

And in electrostatic painting, 
paint droplets are deliberately given 
an electrostatic charge as they pass 
through an atomizer. Since the paint 
then tends to converge on the item 
to be painted, it simplifies the job 
of painting the back sides of cylin- 
ers and knobs. Also, very little of 
the paint is lost in the process; 
some electrostatic paint installations 
claim that paint consumption is 30 
percent that of a standard painting 
installation. 
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MEDICINE 


Loose knees and football 


by Arthur J. Snider 


ECAUSE OF THE epidemic of knee 
B injuries to professional football 
players during the 1968 season, 
many medical experts are consider- 
ing ways of combatting the prob- 
lem. 

Dr. Theodore Fox of the Chicago 
Bears, who lost their famous run- 
ning halfback, Gayle Sayres, says 
team physicians of both the Na- 
tional Football League and the 
American Football League have or- 
ganized into a medical association 
for the purpose of making recom- 
mendations. 

“Doctors were influential in 
bringing about rule changes on 
grabbing the face mask and in call- 
ing a play dead when one knee hits 
the ground,” he said. “We feel we 
can be of help to the owners and 
the commissioner’s office in recom- 
mending other changes in rules or 
equipment.” 

Dr. Thomas Peterson, University 
of Michigan orthopedic surgeon, be- 
lieves the cross-body block in which 
the player throws his body in a 
horizontal position, should be elimi- 
nated. “The effect on a player’s 
knee is like being hit with a rail- 
road tie,” he said. 

Dr. James Nicholas, team phy- 
sician for the New York Jets, be- 
lieves closer examination of players 
to eliminate those with ‘looseness 
in ligaments” will yield advan- 
tages. “We reviewed 36 ligament 
cases over nine years and found 30 
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players had been classed as having 
loose joints before they got hurt,” 
he said. 

Dr. Nicholas is among a growing 
group of observers who believe the 
ultimate answer may lie in synthetic 
turf. Dr. Allen Ryan of the Uni- 
versity of Wisconsin shares this 
view. 

“We played on synthetic turf 
during the last football season, and 
our knee injuries were much less 
severe than in previous years,” he 
said. “Instead of getting knees that 
require surgery, we are getting 
knees that respond to conservative 
treatment. The same is true of 
ankles.” 

A survey of knee and leg injuries 
among 542 colleges and universities 
by the Monsanto Co., makers of the 
synthetic Astro-Turf, showed that 
1,771 occurred in 1967. If this sur- 
vey were extrapolated to the entire 
membership of the NCAA, the total 
would be 5,190. 

The odds were 1 in 8 that the 
average football player would suffer 
a serious leg injury in any given 
year and 1 in 2.4 that he will have 
such an injury sometime during his 
four years of college football play. 
The data showed the odds were re- 
duced more than 50 percent for 
those who played on Astro-Turf. 

Why is football seeing a growing 
number of knee injuries? The in- 
creasing size and speed of football 
players. It is pointed out the human 


67 








ti eee IEEE RE OE eas 





i 
4 
F 
ill 
ij 
i} 





knee is a marvelous, single-action 
hinge. It moves two ways—back 
and forth, like the hinge on a back- 
yard gate. It is ideally suited for 
walking, running or swimming. But 
nature never envisioned the day 
when man would engage in violent 
football, a game in which one group 
of people expends vast amounts of 
energy trying to move others side- 
ways. If nature had envisioned 
football, she probably would have 
built the knee like the multiple 
action swivel on an office chair. 
Nature has lashed and bound the 
knee with tough bands of ligaments 
and further supported it with shock- 
absorbing cartilage. One of the 
body’s biggest and strongest mus- 
les, the quadriceps, travels down 
the front of. the thigh through the 
knee joint for further support. 


Hints for heart patients 

In 1961, the American Heart 
Assn. called for reduced fat con- 
sumption combined with reasonable 
substitution of vegetable oils as a 
means of reducing the risk of heart 
disease. 

In 1965, the AHA recommended 
for the first time reduced intake of 
cholesterol rich foods. 

Now it has made even a strong- 
er statement on reducing sat- 
urated fats and cholesterol con- 
sumption and has called upon the 
Food and Drug Administration to 
permit accurate labeling of vegeta- 
ble oil products to help consumers 
identify those brands most effective 
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Because the knee is built that 
way, it is vulnerable to the partic- 
ular violence of football. The in- 
jury commonly occurs when a play- 
er is hit while his cleats are dug 
deeply into natural sod. On impact, 
his body turns. But his feet do not. 
Not equipped to bend to the side, 
the knee joint strains and pops. 

In 1967, the average National 
Football League squad had 4.5 
players unable to play for each 
game, and in 70 percent of the 
cases, injuries to the knee were 
responsible. 

At the University of Missouri, a 
questionnaire was sent to 350 for- 
mer members of the football squad. 
Of those answering, 51.2 percent 
reported they had suffered at least 
one knee injury while playing or 
practicing. 


in lowering cholesterol levels. 

There is difficulty in distinguish- 
ing between a product made with 
vegetable oil but heavily hydrogena- 
ted (saturated) and one retaining 
a high content of polyunsaturates in 
the final product,” the AHA said. 

“Since 1961, many manufacturers 
have made a substantial effort to 
increase the polyunsaturate content 
of vegetable oil shortenings, the 
lightly-hydrogenated salad and 
cooking oils and especially the tub- 
type margarines. Accurate labeling 
would make it possible to identify 
the brands with a high-polyunsatu- 
rated fat content. 

“For the present, margarines that 
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are high in polyunsaturates usually 
can be identified by the listing of 
a ‘liquid oil’ first among the ingredi- 
ents. Margarines and shortenings 
that are heavily hydrogenated or 
which contain coconut oil, which is 
quite saturated, are ineffective in 
lowering the serum cholesterol.” 





Next: voice transplants 


The larynx, or voice box, has 
been transplanted from one dog to 
another by surgeons at Washington 
University, St. Louis. Deprived dogs 
regained their barks and growls. 

Dr. Nicholas J. Cassisi says the 
operation can be done on human 
beings when the “rejection barrier” 
that now plagues heart and kidney 
transplants can be overcome. He 
says about 35,000 Americans are 
prospective candidates for trans- 
planted voice boxes and their num- 
ber grows by about 5,000 a year. 
Most of the voice boxes are re- 
moved because of cancer. Many of 
the patients have regained a form 
of speech by manipulation of the 
windpipe, but it is an unnatural 
and difficult way of speaking. 


Blood pressure bypass 


By removing the artery that sup- 
plies blood to the spleen and trans- 
planting it to the kidney, a form 
of high blood pressure has been 
corrected in animals. The surgical 
technique is now ready to be ap- 
plied to human patients, according 
to Dr. Harry S. Goldsmith of the 
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Memorial Hospital for Cancer and 
Allied Diseases, New York. 

He estimates that about one mil- 
lion Americans suffer from the form 
of high blood pressure in which an 
insufficient amount of blood reaches 
the kidney. 

Nine-month follow-up studies on 
the animals have shown that all 
have maintained their reduced blood 
pressure. 
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Baby monitor sounds alarm if breathing 
trouble should develop. Tiny sensor and 
radio transmitter near infant’s neck is a 


‘stand-in’ for full time nurse. NASA. 
U.P.I. 
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Coffee break smoke trap 


Trying to quit cigarettes? Takea 
walk instead of a coffee break, ad- 
vises Dr. Robert B. Shira of Wash- 
ington, D.C. The mid-morning 
pause at the coffee counter is one of 
the strongest influences in smoking. 
There also is a strong association 
with cocktail parties and social 
drinking, he says. 

“Advertising in behalf of ciga- 
rettes also may be a reminder,” Dr. 
Shira adds, “but not nearly as 
strong as sitting near a friend light- 
ing your favorite brand.” 
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Artificial cornea is implanted with suc- 
cess by Dr. Bernie Zucker on Gordon 
Sheppard at Scarborough Hospital, Tor- 
onto, Canada. Sheppard had been blind 


for 22 years and hopes for full vision. 
PI. 











For those who cannot quit over- 
night, Dr. Shira has this suggestion: 
“Buy only one pack at a time. Car- 
ry it in a buttoned pocket. Don’t 
carry matches or a lighter. Have 
handy substitutes for cigarettes, 
such as sugar-free gum or candy.” 

He concedes that an increase in 
weight is likely to occur since the 
taste buds sharpen after cessation 
of smoking. “If weight can be main- 
tained, fine,” he says. “If not, it 
will be easier to taper down on food 
consumption after the smoking is 
under control.” 

Dr. Shira drew a parallel between 
the abstaining ex-smoker and the 
ex-alcoholic. “Each will rationalize 
that one cigarette or one drink is 
harmless,” he said. “But after all, 
a pack of cigarettes is merely 20 
single ones.” 

Studies are showing the most 
dramatic change in those who stop 
smoking is elimination of chronic 
cough. 


Nose spray stuffiness 


People with stuffy noses and post 
nasal drip who resort to constant 
use of sprays can turn themselves 
into a “nasal medication addict,” 
cautions Dr. Roger A. Simpson of 
the University of Iowa medical 
school. 

Persistent use of intranasal med- 
ication can cause a “rebound phe- 
nomena” in the lining of the sinus 
cavities. The lining shrinks when 
the spray medication is applied, re- 
lieving the stuffiness; but when the 
effect wears off, the membrane tends 
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to swell even more than before. 
More medication is used and more 
rebound swelling ensues. 

Usually the problem can be rem- 
edied by discontinuing use of the 
medication, he advised. 


Automated injections 


Bedridden patients recovering 
from surgery can give themselves a 
shot of a pain-killing drug at will 
by electronically activating a sy- 
ringe. Dr. J. M. Fernstermacher of 
Baylor University told the Ameri- 
can Society of Anesthesiologists that 
patients are enthusiastic about the 
device because they know relief is 
promptly at hand when they need 
it. 

Four syringes are mounted at the 
bedside, but a timer prevents a sec- 
ond injection until a time interval 
selected by the physician has 
passed. Each injection is recorded 
on a graph. The patient presses a 
button switch. In Rube Goldberg 
fashion, the switch opens a valve 
which in turn allows gas pressure 
to drive a piston. This in turn emp- 
ties the contents of a syringe into 
a manifold already hooked up with 
the patient’s vein. 

Dr. Fernstermacher says a care- 
ful record of pain relief has been 
kept on all patients using either a 
one-milligram or two-milligram dose 
of morphine. This baseline will 
provide a means of comparing the 
pain-relieving capacity of new drugs 
with morphine as they come along. 

Another do-it-yourself technique, 
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developed by Dr. M. Judah Folk- 
man of Harvard University medical 
school, involves implanting a small 
piece of permeable silicone rubber 
tubing in the patient’s wrist with a 
loop of the tube emerging through 
the skin. Controlled administration 
of low doses of pain-relievers by 
way of the rubber wristlet could be 
administered to the blood stream. 
Dr. Folkman said it might have 
advantages for terminal cancer pa- 
tients, for example, who could be 
trained to supply their own pain 
relief at home. 
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Hong Kong flu vaccine in its first produc- 
tion step starts out as an injection of flu 
virus into fertile eggs. Up to 130,000 
eggs are being processed*each day to 


supply vaccine needed for the _ illness. 
U-P.I, 
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INVENTIONS 


ASER BEAMS and lensless pho- 

tography contribute to a new 
method of printing, recently pat- 
ented by the Radio Corporation of 
America. It promises to enable a 
publisher to print and reprint books 
page by page serially, from title 
through index. 

The system is called Laserfax by 
its inventor, Dr. Kenneth H. Fisch- 
beck, a staff technical adviser at the 
David Sarnoff Research Center in 
Princeton. His patent is No. 
3,410,203. 

Among the predicted advantages, 
besides lightening publishers’ inven- 
tory problems, are high speed and 
the absence of any impact, such as 
the usual pressure of plate against 
paper. The light-weight machinery 
should cut costs. 

Double use is made of the laser’s 
intense light. The copy, which may 
be a newspaper page, halftones or 
line drawings, is first photographed 
on a transparency. With the aid of 
a laser beam, this image is trans- 
ferred to a hologram, or lensless 
photograph. Each hologram serves 
as a permanent plate for a single 
page. 

As the paper on which the print- 
ing is to be done unrolls, a toner 
(powdered ink) is spread on it. A 
laser beam reflected from the holo- 
gram onto the toner melts it in the 
pattern to be reproduced, and the 
surplus grains of powdered ink are 
vacuumed off. 
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According to Dr. Fischbeck, when 
a correction is to be made the beam 
can be switched to a fresh hologram 
and it is unnecessary to stop the 
press. 

Pages are usually printed repeti- 
tively and grouped in “signatures.” 
Reproducing them serially should 
simplify filling reorders from the 
bookstores. As Dr. Fischbeck put 
it, a publisher could almost print 
on demand, without going through 
the elaborate arrangements now re- 
quired for even a limited run. 

R.C.A. has tested the Laserfax 
system in its laboratories at Prince- 
ton, but has not announced any pro- 
duction or licensing plans. 

—Stacy V. Jones 


Dr. Fischbeck demonstrates his Laserfax— 
laser beam strikes hologram, prints ‘‘A.” 














COLLEGES IN ACTION 


Chimp human 
chit-chat 


Ars FEMALE CHIMPANZEE 
named Washoe is being 
trained to understand and transmit 
sign-language signals, to see if she 
can communicate with people. 

Washoe’s training is described in 
Science by Dr. Winthrop N. Kel- 
logg, professor emeritus of experi- 
mental psychology at Florida State 
University. The ape lives in a fur- 
nished house: trailer and hears no 
speech from the humans who come 
in contact with her. Instead, her 
trainers, Drs. R. A. and B. T. 
Gardner, and other humans com- 
municate in the American Sign Lan- 
guage, a system in active use by the 
deaf in both the U.S. and Canada. 

Dr. Kellogg points out that both 
chimpanzees and gorillas in the wild 
state use specific gestures and pos- 
tures for communicating with other 
members of their bands. Laboratory 
experiments, too, indicate that 
chimps readily adopt characteristic 
attitudes as a means of communi- 
cation. In contrast, chimpanzees 
learn a few human words only with 
great difficulty. 

After 16 months, Washoe could 
use 19 signs reliably. Five more 
signs were in the developmental 
stage. A good many of these signs 
are standard American Sign Lan- 
guage signals, some are variants and 
a few are chimpanzee “originals.” 

“There is evidence,” says Dr. 
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Can a chimp be taught to talk to people? 
Yes, says a Florida psychology professor 
who is teaching one to speak sign language. 


Kellogg, “that she understands a 
great many more signs than she 
can use herself.” 

Among the signs Washoe uses 
are: 

““Come’’—beckoning with wrists 
or knuckles to persons or dogs, or 
for objects out of reach. 

“Up”—pointing up with index 
finger when she wants to reach a 
high object or when she wants to 
ride on someone’s shoulders. 

“Hear-listen” — index finger 
touches ear for loud or strange 
sounds. 

‘“Hurry”—shaking open hand at 
the wrist, a variant of an American 
Sign Language signal, which fre- 
quently follows signs such as “go” 
and “out.” 

“Sorry’—rubbing bent hand 
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across chest, another ASL variant, 
after biting someone, when someone 
has been hurt in some other way or 
when told to apologize. 

Comments Dr. Kellogg: “The 
most significant thing about these 
gesture signals is that they are by 
no means confined to the names of 
specific persons or things. Some of 


X-raying thé ocean floor 


How can you tell where the ocean 
bottom is hard enough to support a 
research laboratory or an under- 
water hotel? 

In a technique being used by the 
University of Illinois, industrial 
X ray equipment designed by the 
Picker Corporation analyzes sam- 
ples of bottom soil. A squiggly line 
on the X ray means a worm burrow 
and a bottom too soft to support 
much weight. A delicate, flower-like 
pattern indicates the presence of 
sea shells and a harder bottom. 











them—for example, ‘please,’ ‘hur- 
ry,’ ‘sorry—are verbs and adjec- 
tives which apply in varying social 
contexts and are used effectively in 
different situations of the same 
class. As such, they are far in ad- 
vance of all previous chimpanzee ef- 
forts to communicate with human 
beings.” 


X ray equipment (above) analyzes soil 
sample from ocean floor to determine 
geological structure. Delicate, flower-like 
pattern (below left) indicates presence of 
sea shells and a hard bottom. Squiggly 
line (below right) means worm burrows 
and a soft and unstable ocean bottom. 








Samples are usually collected from 
depths of 800 to 18,000 feet, a few 
from 30,000. 

The University team gets the 
samples by ramming a 10-foot-long 
plastic tube into the ocean bottom 
and pulling it back into the ship. 
The tube is cut in two and the ends 
sealed to keep in the moisture. Back 
at the laboratory, the material from 
the tubes is measured for “shear 
strength,” a quality affected by 
sand layers, worms burrows, shells 
and other factors. 


Roots of scholarliness 


What makes a good student? In 
a survey of 20 public high schools 
conducted by faculty members of 
Johns Hopkins University, Dart- 
mouth College and Vanderbilt Uni- 
versity, scholastic achievement was 
up in schools where academic com- 
petition, intellectualism and student 
competence in subject-matter were 
emphasized. Achievement showed 
no observable relationship to social 
class of the students’ parents, the 
size of teachers’ salaries, or per- 
pupil expenditures, according to the 
results of this study. 


Cholesterol and health 

The Masai tribesmen of Kenya 
in Africa stay thin and have almost 
no heart disease although they eat 
at least as much cholesterol as most 
Americans, two Northwestern Uni- 
versity scientists report. The reason 
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for the difference, they suggest, is 
genetic. 

What happens when the average 
American eats cholesterol is that 
several organs of the body, prima- 
rily the liver, change cholesterol 
into smaller molecules of beta lipo- 
proteins that are deposited in the 
veins and arteries. The more cho- 
lesterol they eat, the more beta lipo- 
proteins are synthesized. Eventu- 
ally, the fat deposited in the blood 
vessels leads to arteriosclerosis and 
heart disease. 

The Masai seem to have what Dr. 
C. Bruce Taylor calls a “remark- 
able mechanism for making only so 
much beta lipoproteins and no more, 
no matter how much cholesterol 
they eat.” Although Dr. Taylor and 
his colleague, Dr. Kang-jey Ho, 
can’t find the reason for the mech- 
anism, they think it must be a ge- 
netic trait. 


Fossil jellyfish 


On a Rutgers University field trip 
last spring, an 18-year-old geology 
student found an unknown fossil 
jellyfish in the mudstone along the 
Delaware River. Since then 45 more 
specimens have been found on the 
river banks. About two inches long 
and an inch wide, the fossils are 
estimated to be 425 million years 
old. The only creatures that re- 
semble them are some older fossils 
found in South Australia, but more 
research will be needed before any 
link can be established between 
American and Australian specimens. 
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Bottom charting “Little Giant,’ aluminum cathedral hull, carries outrigger “fish” . . . 


HYDRA — 
for bottom lowdown 





Fleets of speedboats soon may sweep our harbors, 
charting the shifting sea bottom electronically. 


by Richard Dempewolff ward behind them in sweeping pat- 
= SUMMER, four curiously terns. 
| rigged high-speed boats ham- What they are “trying out” for 
| mered over the heavy chop of Ches- is hardly a marine ballet troupe. If 
| apeake Bay, and zig-zagged up and the humming electronic gear, whir- 
i down the winding Potomac River. ring magnetic tape and flashing 
Sometimes they went in “V” forma- digital read-outs aboard the lead 
tion; sometimes abreast. They op- boat perform as expected, the tedi- 
erated singly; in pairs and some- ous bottom-charting of coastal 
times all together. They combed the waters and river channels will be a 
water—from a snail’s pace, leaving thing of the past. 
hardly a ripple, to a roaring 25-30 Carried into bays or estuaries on 
knots, throwing rooster tails sky- the back of a big hydrographic sur- 




















On board digital read-out gives : 
second-by-second code, depth value, oe a ee eee tae etree a ae 
position coordinates and instant of 


time. From all of this data, a contour 1D RATE 4 RATE 2 RATE 3 
chart of the sea bottom covered in 10. GA 7,94" 0896, 44 198,85. 


a single sweep of a harbor or 11 0A 7,94 0836,44 1498,61 
inlet can be plotted instantly. 12 0A 7.93 0836.45 1458s81 
42 SpA 7593. 0836.45 .> 1J98684 8. 

76 14 04 7,95 0836.44 158.8) 
15 0A 7.93 9836.45 1328180 

46.0 0A 7.95 9836.44... 1398179 








. 


( 












Thunderbird 170 has transducers built into deep V hull. Both have 120 hp stern drive. 


vey “mother ship,” these 16-to-20- 
foot craft will be dropped off in 
squadrons of five. On a single high- 
speed run in pre-determined pat- 
terns, they’ll make an “acoustic 
rake” of the entire bottom. Job 
done, they’ll rendezvous with the 
mother ship, be hauled aboard and 
proceed to the next area to be 
charted down the coast. 

The idea for this unique and 
speedy method of bottom charting 
in shallow waters sprang from agile 
minds in the Charting Techniques 
Branch of the U.S. Naval Oceano- 
graphic Office’s Hydrographic De- 
velopment Division R & D “think 
tank.” 

Early last summer, a team of five 





graphic Positioning and Recording 
System), chose four 16-to-18-foot 
commercial boats—a Boston Whaler 
fiberglass cathedral hull powered by 
a 100 hp outboard; a Thunderbird 
170 fiberglass deep V hull with 120 
hp stern drive; a Maritime “Lit- 
tle Giant” aluminum cathedral hull 
driven by 120 hp stern drive; a 
Maritime “Prince Edward” alumi- 
num deep V hull with 100 hp out- 
board. Object of the variety in de- 
sign and power: to see which com- 
bination of features would provide 
the best, sturdiest stable platform 
in the widest variety of weather and 
sea. 

Today, fitted out with wild en- 
closures (the “Little Giant’s” su- 





men under HYDRA (Hydro- perstructure looks like an airstrip 
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control tower on a raft), hull-bot- 
tom and over-the-side “‘fish” trans- 
ducers, and a phenomenally com- 
pact digital read-out system, the 
tiny fleet operates as Project XSSL 
(Experimental Small Survey 
Launch). 

Last August, squeezed against the 
starboard side of the Giant as 
she thumped and heaved across the 
Chesapeake, I watched the digital 
display of instantaneous bottom 
soundings, time signals and co-ordi- 
nates under the watchful eyes of 
Dan Dixon, team Cartographer. 
John Spinning, physical scientist 
and Party Chief, described the 
whirring, blinking confusion on the 
depth sounder and positioner, while 
Mechanical Engineering Technician 
Frank Dendis steered us a thumping, 
zig-zag course across the brisk chop. 

The system, he explained, de- 
pends in part on three compact, 


portable transmitters, spotted on 
mainland beaches or islands, form- 
ing a vast triangle for position-find- 
ing. Signals from the transmitters are 
picked up by receiver and fed con- 
tinuously to the digital unit, along 
with local time signals and sonic 
depth data from the transducers. All 
these inputs zip through a maze of 
circuitry, where they are digested, 
combined and spewed out as sensible 
records on tape. A visual print-out 
(see page 77) spells out —second- 
by-second — the time (to the sec- 
ond), depth at that instant, and 
the pin-pointed position of the 
transducer. 

“Beauty of the system,” says 
Spinning, “is that minutes after 
a harbor sweep, the tapes can be 
delivered to the mother ship and 
turned, immediately, into a bottom 
chart of the entire harbor.” 

Last year, Project XSSL’s team 
spent most of its time readying 


Transmitter goes up on pre-determined shore point. Three of these portable units form 
a vast network of radio signals to boats making acoustic rake. Signals give each 
boat its precise position on the sea at any given second during a harbor area sweep. 
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boats and gear for evaluation. The 
HYDRA system—originally half 
the size of the boat—is now a three- 
tiered stack scarcely bigger than an 
orange crate. The R & D Lab is 
cluttered with varied configurations 
of streamlined outriggers and “‘fish”’ 
(properly decorated with sharks’ 
teeth). The one that holds the trans- 
ducers on a steady course below the 
surface at all speeds must be deter- 
mined in tests. 

Which of the four hulls will prove 
itself most stable, sturdy and sea- 
worthy is something everyone would 
like to know—including the manu- 
facturers. This summer’s tests will 
tell the tale. If the system proves 
feasible, you may soon see small 
craft zig-zagging over our coastal 
waters on continuous bottom sur- 


veys. That will be HYDRA at 
work. 
Bottom contour of each boat’s own 


track is scribed on a graphic recorder. 
Data also is fed to the magnetic tape. 
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SURVEY PATTERN 


Sweep pattern of acoustic rake may 


differ on open water and rivers, but boats 
together—abreast or, in 
in “V’’ sweep. 


move tight 





NUTRITION 


The wacky 
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world of food fads 


by Barbara O’Connell 


N a health food store in midtown 

Manhattan, a well-built middle- 
aged man in a sport shirt pokes raw 
celery, carrots and leafy vegetables 
into the top of a small machine. 
“This is the natural juice you’re get- 
ting, not that stuff from cans that 
is destroying the human body,” he 
tells his audience, two small boys. 
When the machine stops, he pours 
a thick green fluid into two paper 
cups and gives the boys each one. 

“Tt’s a lot different from that 
poison you usually drink, isn’t it, 
fellows?” 

“Yeah,” says one, doubtfully. His 
friend giggles. But they finish the 
juice; it’s free. 

“The machine is sixty-nine nine- 
ty-five on sale,” he tells another 
customer. “Now when you cook 
Xs vegetables, you build up poisonous 
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masses, but when you use this... .” 


The same scene, or one like it, 
plays every day in health food 
stores across the land, whether the 
clerk is pushing a sixty-nine ninety- 
five blender or a 79-cent bag of soy 
bean flour. Health food labels are 
controlled by Federal law but health 
food clerks aren’t. Free to proffer 
any nutritional advice they want, 
they refer darkly to canned or fro- 
zen foods (“‘poisonous,” “destroy”’), 
sing the praises of their own prod- 
ucts (“natural,’ “real’’). Certain 
pitches are standard. Enriched 
white flours are “dead,” “robbed 
of vital nutrients by processing.” 
Much of the food grown on Ameri- 
can farms is “worthless” since it 
comes from “exhausted” soils 
treated with “poisonous” fertilizers 
and insecticides. The preservatives 
used in processing foods are also 
suspect, according to these faddists. 
The solution, of course, is to buy 
health foods. 

Actually, there’s nothing much 
wrong with health foods, except that 
they’re overpriced, underseasoned— 
and, according to reputable nutri- 
tionists, unnecessary. Such products 
have no special properties that can’t 
be found in other foods readily 
available in American markets. As 
for the vitamin and mineral prep- 
arations that health food stores and 
many other outlets offer, they can’t 
hurt you if you don’t take too many. 
Unfortunately, say the experts, they 
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can’t help the person who eats a 
balanced diet except in special cases. 
“Extra” vitamins and minerals, ones 
that our body doesn’t need, are sim- 
‘ply eliminated in short order. 

But many Americans seem to be 
listening to the health food spielers 
rather than the nutritionists. In any 
one year, says Consumers Union, 
we buy half a billion dollars worth 
of health foods and nutrition sup- 
plements. Not all the purchasers 
are hard core food faddists, who are 
estimated to number in the hundreds 
of thousands. Most of us, at one 
time or another, purchase a health 
food, a bottle of vitamin or mineral 
tablets, or a protein supplement. 
And some regularly-used American 
foods really started out as health 
foods: graham crackers, peanut but- 
ter, prepared breakfast cereals, 
yogurt, Postum. 


Trying a few 


Since I’d never tasted any health 
food store products, I bought a 
number of items from four Manhat- 
tan health food outlets and toted 
them back to the office to try them 
for myself. Among my purchases 
were: soya-protein bread, 51 cents a 
loaf; “Vigerola,” a chewy product 
made from oatmeal, 49 cents for an 
eight-ounce package; a small pack- 
age of salted soy beans, 20 cents; a 
Tiger’s Milk candy bar, 25 cents; 
“organic” honey, 79 cents for a one- 
pound jar; half-a-dozen oatmeal 
cookies with, the label assured me, 
“No Harmful Additives,” 59 cents, 
and a small box of alfalfa leaf tea 
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bags, “organically grown,’ for 40 
cents. I noted some other products: 
whole wheat bread, 10 heavy slices 
of which weigh one and one half 
pounds; a bag of imported “whole 
maize flakes” that looked like 
shredded foam rubber and “Irish 
Moss Powder” from Ireland. Three 
of the stores I visited offered no 
meat, but the largest sold ground 
beef from ‘‘organically-raised”’ cat- 
tle at $1.79 a pound. The organi- 
cally-grown fruit I saw at this store 
looked much punier than that in 
the average supermarket, but the 
vegetables compared favorably in 
looks if not in price. Tomatoes, for 
example, were 79 cents a pound. 

“Organically grown” or “organi- 
cally raised” is a term you'll en- 
counter often in health food stores. 
“Organically grown’? means that 
the product was grown without the 
use of chemical fertilizers or insecti- 
cides. ‘“‘Organically raised”’ meat or 
eggs are produced from animals fed 
on organically-grown products (a 
practical impossibility, says one ex- 
pert). Does organic farming have 
any value? Dr. George Briggs, 
Chairman of the Division of Nutri- 
tional Sciences at the University of 
California at Berkeley says: 
“There’s no evidence of major nu- 
trient difference between organic 
foods and others.” 

The first thing I found about 
health foods when I unpacked my 
shopping bag was that the labels 
revealed far more than I wanted to 
know about the contents. The label 
on my tiny package of soy beans 
covered nine square inches and car- 
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Health foods lack excitement for the non- 
food faddist who is a lot calmer about what he eats. 


ried a listing of proteins, “essential 
amino acids” by percentages (there 
were 10 of them), and a rundown 
by grams of thiamine, riboflavin, ni- 
acin, ascorbic acid, iron, phosphor- 
ous, calcium, potassium and sodium. 

The second thing I discovered 
was that health foods lack excite- 
ment for the non-food faddist, who 
is a lot calmer about food than his 
faddish brethren. ‘Well, they’re all 
right,” said an editor, munching a 
cookie manufactured ‘according to 
exacting specifications” and contain- 
ing such goodies as sea salt, super-hi 
protein, raw sugar and soy flour. 
One secretary refused a helping of 
“Vigerola” (“Don’t give me that!’’) 
and a braver one said ‘“‘huh” after 
chewing a mouthful. The Soya-flour 
bread, dry and dark, produced little 
enthusiasm even when spread with 
organic honey—in spite of the fact 
that it contains “as much protein 
as about three dozen eggs, six quarts 
of milk or two pounds of boneless 
meat.” The only products that went 
over were the salted soy beans, 
which taste much like any salted 
nuts, and the honey, which tastes 
much like any honey. As an in- 
veterate tea drinker, I was the only 
one who tried the alfalfa tea, and 
I liked it better than any of the 
other products. In fact, I’m going 
to buy a big box of it next time I 
see it. 

I also brought back a pile of lit- 
erature from the health food stores, 
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ranging from catalogues to paper- 
back books. I saw a few hardbound 
books I wanted to buy but hesti- 
tated to put them on an expense ac- 
count, such as How to Live in a 
State of Orgasm and Faith, Love 
and Seaweed. The Grape Cure, a 
purple-bound volume, asks the in- 
teresting question, ‘What mysteri- 
ous ingredient unknown to science 
is found in this queen of fruits?” 
But the literature I did buy was 
astounding enough. The things I 
didn’t know! In The Nature Cure 
for Asthma and Hay Fever, for ex- 
ample, I found that the effect of an 
early-morning cup of tea—not al- 
falfa tea, but good old ordinary Lip- 
ton’s—is to ‘thrust poisons drawn 
from the tissues during sleep back 
into the body.” An attractive little 
paperback called Health Foods and 
Herbs admonished me that, ‘The 
whiter the bread, the sooner you’re 
dead.” In The Royal Jeliy Miracle 
I read that a Dr. O’Connel (no first 
name or other identification given, 
which is usual in these publications) 
reports “results” (good? bad?) from 
feeding royal jelly to patients with 
Parkinson’s and Buerger’s diseases. 
Prevention, the largest circulating 
magazine in the food fad field 
(450,000), suggested that fluorida- 
tion affects sex hormones. 

These are only a few examples of 
what Dr. William Pearson, a bio- 
chemist at Vanderbilt University in 
Tennessee, calls ‘‘the maliterature of 


83 





nutrition.” ‘‘Nutrition is like an 
iceberg,” he says. ‘The real devel- 
opments are on the top, the pretty 
good stuff in the center and the base 
is ‘don’t knows’ and ‘bad.’ Popular 
nutrition books pick up most of 
their material from the bottom layer 
because it’s more exciting.” The 
scary thing about this literature is 
that it’s read by millions of Ameri- 
cans, some of them undoubtedly ill. 
If an arthritis or cancer victim de- 
cides to postpone medical treatment 
while he tries a “natural” cure 
espoused in a popular health book, 
the delay could have serious conse- 
quences. Even the relatively healthy 
reader who tries some of the wacky 
diets advocated in popular literature 
can undermine his health. 


Fortunately, most of the diets 
described in health books are so 
weird that people won’t follow them 
for long. But there are always ex- 


ceptions. In New York, a young 
woman recently starved herself to 
death on the Zen Macrobiotic diet, 
which is popular among hippies. A 
hardback book called Zen Macro- 
biotic Diet sells well on health food 
book racks, and a health food super- 
market in Manhattan offers weekly 
cooking classes in Zen Macrobiotic 
foods. Briefly, MB, as its adherents 
call it, involves seven levels of pro- 
gressively more severe diets, the last 
of which consists solely of brown 
rice. Every mouthful of food must 
be chewed at least 50 times as fluid 
intake is strictly limited. Such a 
dietary regime will produce spiri- 
tual enlightenment, as well as ward 
off old age and illness, says its 
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founder, Japanese author Georges 
Ohsawa. MB dieters seem to agree 
with him. “I’ve never felt better,” 
observed one Harvard student. “My 
asthma has cleared up, my head- 
aches are gone, my back has stopped 
aching, and I need two hours less 
sleep a night.” Another Harvard 
MB man reported that “your mind 
escapes from your body.” 

Dr. Stare sees MB differently. 
“Macrobiotic effects,’ he says, 
“have nothing to do with the magi- 
cal properties of brown rice. They 
are simply symptoms of mild star- 
vation accentuated by psychological 
suggestion.” 

Good nutrition, the experts say, is 
much less complicated than food 
faddists would have us_ believe. 
There is no wonder food we must 
discover; there are no mysterious 
substances unknown to science but 
vital to the diet; processed foods 
are not “poisoning” us, nor are 
chemical fertilizers “robbing” our 
food. To eat well, it isn’t necessary 
to juggle food components with the 
precision of a chemist in a labora- 
tory. What is necessary is to eat a 
balanced diet of dairy foods, fruits, 
vegetables, meat, eggs and grain. 
Children, teen-agers and prospective 
and nursing mothers usually need 
additional Vitamin D. 

Says Dr. Stare: “Everything that 
is required is in everyday stores in 
splendid and varied profusion: min- 
erals and vitamins, proteins and 
carbohydrates, food with low fats 
and foods with high fats, foods for 
all ages and needs.” 

It’s as simple as that. 
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ISAAC ASIMOV EXPLAINS 


Each month Dr. Isaac Asimov chooses 
one of the questions you send in to 
answer. He does not make the job easy 
on himself, for in past months he has 
written about such things as relativity, 
parity and the basic nature of light. Fol- 
lowing Dr. Asimov’s answer are the 
answers to some of your other questions 
written by regular members of the Sci- 


ence Digest staff. 


The truth in 





What is Gédel’s proof? Does it 
show truth is unobtainable? 


Ever since the time of Euclid, 2,200 
years ago, mathematicians have 
tried to begin with certain state- 
ments called “axioms” and then 
deduce from them all sorts of use- 
ful conclusions. 

In some ways it is almost like a 
game, with two rules. First, the 
axioms must be as few as possible. 
If you can deduce one axiom from 
the others, that deduced axiom must 
be dropped. Second, the axioms 
must be self-consistent. It must 
never be possible to deduce two 
conclusions from the axioms with 
one the negative of the other. 

Any high school geometry book 
begins with a set of axioms: that 
through any two points only one 
straight line can be drawn; that the 
whole is equal to the sum of the 
parts and so on. For a long time, it 
was assumed that Euclid’s axioms 
were the only ones that could build 
up a self-consistent geometry so 
that they were “true.” 
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Godel’s proof 


In the 19th century, however, it 
was shown that Euclid’s axioms 
could be changed in certain ways 
and that different, “non-Euclidean 
geometries” could be built up as a 
result. Each geometry was different 
from the others, but each was self- 
consistent. After that it made no 
sense to ask which was “‘true.’”’ One 
asked instead which was useful. 

In fact, there are many sets of 
axioms out of which a self-consis- 
tent system of mathematics could 
be built; each one different, each 
one self-consistent. 

In any such system of mathemat- 
ics you must not be able to deduce 
from its axioms that something is 
both so and not-so, for then the 
mathematics would not be self- 
consistent and would have to be 
scrapped. But what if you make a 
statement that you can’t prove to 
be either so or not-so? 

Suppose, that I say, “The state- 
ment I am now making is false!” 

Is it false? If it is false, then it 
is false that I am saying something 

(Text continued on page 88.) 
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HERE ARE some things that can not be generally told—things you 
ought to know. Great truths are dangerous to some—but factors for 
personal power and accomplishment in the hands of those who under- 
stand them. Behind the tales of the miracles and mysteries of the 
ancients, lie centuries of their secret probing into nature’s laws—their 
amazing discoveries of the hidden processes of man’s mind, and the 
mastery of life’s problems. Once shrouded in mystery to avoid their 
destruction by mass fear and ignorance, these facts remain a useful 
heritage for the thousands of men and women who privately use them 
in their homes today. 


THIS FREE BOOK 


The Rosicrucians (not a religious organization), an age-old brotherhood of learning, 
have preserved this secret wisdom in their archives for centuries. They now invite 
you to share the practical helpfulness of their teachings. Write today for a free copy 
of the book, ‘The Mastery of Life.’ Within its pages may lie a new life of opportu- 
nity for you. Address: Scribe T.J.L. 
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Advertisement 


Develop A 
Powerful 
Memory? 


A noted publisher in Chicago re- 
ports there is a simple technique 
for acquiring a powerful memory 
which can pay you real divi- 
dends in both business and so- 
cial advancement and works like 
magic to give you added poise, 
necessary self-confidence and 
greater popularity. 


According to this publisher, 
many people do not realize how 
much they could influence 
others simply by remembering 
accurately everything they see, 
hear, or read. Whether in busi- 
ness, at social functions or even 
in which you can dominate each 
situation by your ability to re- 
member. 


To acquaint the readers of 
this publication with the easy-to- 
follow rules for developing skill 
in remembering anything you 
choose to remember, the pub- 
lishers have printed full details 
of their self-training method in a 
new booklet, “Adventures in 
Memory,” which will be mailed 
free to anyone who requests it. 
No obligation. Send your name, 
address, and zip code to: Mem- 
ory Studies, 835 Diversey Park- 
way, Dept. 690-012, Chicago, 
Ill. 60614. A postcard will do. 








false and I must be saying some- 
thing true. But if Iam saying some- 
thing true then it is true that I am 
saying something false, and I am 
indeed saying something false. I 
can go back and forth forever. It 
is impossible to show that what I 
have said is either so or not-so. 

Suppose you adjust the axioms 
of logic to eliminate the possibility 
of my making statements like that. 
Can you find some other way of 
making such neither-so-nor-not-so 
statements? 

In 1931, an Austrian mathema- 
tician, Kurt Godel, presented a 
valid proof that showed that for 
any set of axioms you can make 
statements that cannot be shown 
to be so from those axioms and yet 
cannot be shown to be not-so either. 
In that sense, it is impossible to 
work out, ever, a set of axioms from 
which you can deduce a complete 
mathematical system. 

Does that mean that we can 
never find “truth?” Not at all! 

First: Just because a mathema- 
tical system isn’t complete doesn’t 
mean that what it does contain is 
“false.” Such a system can still be 
extremely useful provided we do 
not try to use it beyond its limits. 

Second: Gdodel’s proof applies 
only to deductive systems of the 
types used in mathematics. But 
deduction is not the only way to 
discover “truth.” No axioms can 
allow us to deduce the dimensions 
of the solar system. Those dimen- 
sions were obtained by observations 
and measurements—another route 
to “truth.”—IJsaac Asimov 
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Your vision— 


what do you know about it? 


by John and Molly Daugherty 


NE LINE OF RESEARCH on the 
O eye points the way to earlier 
diagnosis of eye ailments. The fluo- 
rescent dye, fluorescein, injected 
into the bloodstream permits the 
observation of the blood flow in the 
vessels of the eye. Photographs and 
even motion pictures can be taken 
of the flow in choroid coat, retina 
and other parts. 

What do you know about your 
vision? 

1. The contact lens which is used to treat 
some corneal diseases and injuries to 
the eye, rather than to correct vision is a 
a. Regular scleral lens 
b. Flush-fitting scleral lens 
c. Corneal lens 

2.1n the evolution of the eye, the most 
finely developed sight belongs to 
a. The bird 
b. Man 
c. Euglena viridis 

3. Birds (with eyes on the sides of the 
head) can see both backward and for- 
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ward, They have no blind zone. Man’s 
field of peripheral vision is slightly more 
than 180°. Tests at Yale University show 
that a single alcoholic drink causes 
a. An increase in peripheral vision 
b. No noticeable change in peripheral 
vision 
c. A decrease in peripheral vision 

4. The principle or theory of contact lenses 
was described by 
a. Benjamin Franklin 
b. Thomas Edison 
c. Sir John Herschel 

5. Apparently inactivity of the eye can 
cause deterioration in some of its func- 
tions. The U.S. Navy noted that men 
submerged for long periods of time in 
atomic submarines developed a form of 
a. Irregularity in the shape of the cornea 

or lens or both (astigmatism) 
b. Nearsightedness (myopia) 
c. Farsightedness (hyperopia) 

6. You may see better than someone else 
with equal vision. You also may see 
some things better than other things 
even though they are of equal size and 
at equal distance from you because 
a. What you see is matched against in- 

formation stored in your brain to 
render visual perception 
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b. There is no retention of an image on 
the retina 
c. Of presbyopia, which develops with 
aging and results in a lack of flexibili- 
ty in the eye lens 
7. The part of the brain which interprets 
what we see sometimes errs, giving us 
optical illusions. Colors may give optical 
illusions, too, and artists use this in their 
paintings. The color in a painting which 
would seem to be closest to you is 
a. Blue 
b. Red 
c. Yellow 
8. Surgical operations for cataract of the 
eye apparently were first performed by 
a. The Persians 
b. The Greeks 
c. The Egyptians 
9. The iris of the eye controls the size of 
the pupil. It’s located between the 
cornea of the eye and the lens. The 
size of the opening varies with the dis- 
tance being viewed. It’s larger for dis- 
tant objects. The size of the pupil varies 
also with your emotions. It becomes 
smaller if you are 
a. In pain 
b. Afraid 
c. Angry 
10. Early diagnosis to prevent blindness is 
usually of least value in 
a. Cataracts 
b. Glaucoma 
c. General diseases like diabetes and 
hypertension 


Answers: 


I1—b Flush-fitting scleral lens. At 
Baylor University this type of lens 
has been used to treat more than 100 
patients for certain diseases of the 
cornea as well as injuries to the eye, 
such as ulcerations, burns from alkali 
and infections. 

The scleral lens is the oldest type 
of contact lens. It’s molded to the 
sclera, the white protective coat of 
the eye. 


90 





The corneal lens is most widely 

used, and is molded only to the cor- 
nea. About nine million people in the 
U.S. wear this type. 
2—a The bird. Birds can see a grain 
of seed from a distance of about 100 
yards, but man can only see the seed 
when he is about five feet or less 
from it. 

The Euglena, an aquatic form of 
primitive life, can distinguish only 
differences in light intensities: dark- 
ness, brightness and twilight. It pre- 
fers twilight. Its eye is only a single 
protuberance, the most primitive type. 
3—<c A decrease in peripheral vision. 
The decrease in the field of vision 
may be enough to prevent a driver 
from seeing another car coming from 
the side—too late to avoid an ac- 
cident. 

Other causes of decreased periph- 

eral vision may be aging, chemical 
substances such as drugs, and even 
tobacco smoke. 
4—c Sir John Herschel. In 1827 
Herschel described the principle of 
the contact lens. The first usable con- 
tact lenses (glass) were not made 
until 1911. 

The corneal contact lens appeared 
in 1948, and by 1955, were in gen- 
eral use. 

Benjamin Franklin was the origi- 
nator of the bifocal lenses for eye- 
glasses. 

5—b Nearsightedness (myopia). Ap- 
parently this developed from the lack 
of exercise in distance vision, which 
involves muscular changes in flexing 
the eye lens and other changes in- 
cluded in distance-viewing. Retrain- 
ing and restimulation to exercise the 
eye should restore the eye to normal. 
6—a What you see is matched 
against information stored in your 
brain to render visual perception. 
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Perhaps this accounts for some as- 
tronauts reporting seeing things on 
earth which normally at such great 
distances cannot be seen. Some faint 
clues led to their perception. 

You may see a friend at a great 
distance though you do not recognize 
an acquaintance with him. You need 
only the barest details to go with in- 
formation in your brain about your 
friend to complete the visual percep- 
tion. 

7—b Red. Red has a longer wave- 
length than the other colors in the 
visual spectrum. Red is bent more in 
refraction by the eye lens than any 
of the other colors which have shorter 
wavelengths. The lens takes the 
shape of a slightly closer object. The 
interpretation by the brain makes the 
red stand out from the flat painting. 
8—c The Egyptians. The operation 
called couching consisted of pushing 
the clouded lens to one side. This per- 
mitted light to reach the retina in the 
back of the eye. The operation was 
performed for thousands of years 
dating from about 3500 B.C. or ear- 
lier. 

Egyptian eye specialists traveled to 

foreign lands to treat patients. Ac- 
cording to a tablet in the British 
Museum, Cryus, King of Persia, had 
an Egyptian specialist treat his moth- 
er’s eyes. 
9—c Angry. When your emotion is 
one of anger the pupil becomes small- 
er. When you fear, the pupil becomes 
larger. When you are in pain it be- 
comes larger. 

Some narcotics reduce the pupil 
to pinpoints. 

10—a Cataracts. Even if cataracts 
are detected early they aren’t pre- 
ventable but can be corrected to a 
considerable degree through surgery. 
The surgery involves removal of the 
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eye lens, and substitution of a contact 
lens or other type of corrective lens. 

Much of the damage of glaucoma 
is preventable with early detection. 
Lack of this detection causes it to re- 
main a major cause of blindness. 

General diseases can be controlled 
to prevent blindness. About 16 per- 
cent of all blindness comes from gen- 
eral diseases rather than from dis- 
eases of the eye. 


Score yourself: 
9—10 right—You saw right through 


this! 

4— 8 right—Let this be an eye- 
opener. 

0— 3 right—your score’s an eye- 
sore. 
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Does Your Slide Rule 
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Accuracy? 
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| Or must you check import- | 
| ant calculations? Remark- 
| AMAZING able cylindrical slide rule | 
| OTIS KING gives accuracy you need! | 

SLIDE RULE 66” scales give reliable re- | 
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sults to four & even five figures. Pat- | 
| ented design packs three 66” scales | 
into easy-to-read pocket size calculator. | 
6" closed, 10” open. C, D & 5 log | 
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| Full instructions. Lifetime steel construc- | 
tion. Can't warp or break. Ideal for lab 
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} or field. Gives fast, precise answers. 
| Prevents mistakes. 
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Solve Your Calculating Problems Today 
Mail Order Exclusive, Only $18.95 ppd. 
Satisfaction guaranteed. 

Dept. D Calculator Co. Box 593 
Lakewood, Calif. 90714 
(In California add sales tax) 
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Our 
Earth, Moon, and Planets (3rd Edi- 
tion). Fred L. Whipple. Harvard 
University Press. ($7.25). 

Fred Whipple has been Director 
of the Smithsonian Astrophysical 
Observatory, and Professor of As- 
tronomy at Harvard, for about as 
long as most contemporary science 
writers have been around to cover 
his operations. All of us know him 
as a highly lucid, down-to-earth co- 
operative fellow dedicated to the 
education of his fellow man—wheth- 
er the medium be erudite scientific 
journals or popular press. He’s a 
lean kind of man who wears a mel- 
low old rain-warped fedora, and 
often can be seen peddling his bike 
up to the Harvard Observatory. 

Earth, Moon, and Planets, first 
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corner of space 
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published in 1941, is exactly the 
kind of “Bible” of the solar system 
you’d expect from Fred Whipple. 
It’s written in plain English so any 
non-professional can understand it, 
and is filled with fascinating facts 
cleverly designed to make a dedi- 
cated amateur astronomer out of a 
total agnostic. You'll learn that 
Jupiter’s red spot is a floating dis- 
turbance; there are sequence pic- 
tures of Mars’ snow caps forming 
and disappearing. 

The new edition is revised to in- 
corporate pictures and data learned 
from our program in space. You'll 
find space photos you’ve never seen 
before of the Moon, Mars and 
Venus. It’s a must book for any 
astronomy fan.— RFD 
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Other new books of interest 


The Geology of New York City and 
Environs. Christopher J. Schuberth. 
The Natural History Press. ($6.95). 
Manhattan Island was once part of 
the bottom of a shallow inland sea, 
and only 200 million years ago, 
dinosaurs wandered the surrounding 
area known today as New Jersey, 
Connecticut and New York State. 
Here’s a fascinating look at the geo- 
logical evolution of this vast me- 
tropolis. 


Bridges, Canals & Tunnels. David 
Jacobs and Anthony E. Neville. 
American Heritage Publishing Co., 
The Smithsonian Library. ($4.95). 
It’s impossible to find fault with an- 
other member of the Smithsonian 
Library. The pictures alone would 
be reason enough for buying the 
book, and with a story like this too, 
all the more reason for adding it 
to the book shelf. 


Island of Adventure. Ross E. 
Hutchins. Dodd, Mead & Co. 
($6.00) Mississippi’s Pascaguoula 
River, just before it empties into 
the Gulf of Mexico, is a marshland 
much like the Everglades. A vast 
array of animal and plant life in- 
habit this island, and it truly is an 
adventure to explore it with the 
author. 


The Circle of Fire. Carl Heintze. 
Meredith Press. ($3.95). Earth- 
quakes and volcanoes, those violent 
and often unpredictable forces of 
nature, are unusually common to an 
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area rimming the Pacific Ocean, apt- 
ly called the Circle of Fire. Here 
is a study of this area’s geography, 
history and future, and some excit- 
ing stories detailing the horrors that 
can accompany these natural dis- 
asters. 


Pogonomyrmex Harvester Ants. Ar- 
thur C. Cole Jr., The University of 
Tennessee. ($7.50). Although a 
most comprehensive study of the 
North American species of harvester 
ants, this is basically a book for the 
biologist or entomologist. 


99 Ways to Use Your Oscilloscope. 
A.C.W. Saunders. Tab Books. 
($6.95). Here’s a test equipment 
guide book which gives step-by-step 
instructions on using the oscillo- 
scope in just about any situation 
that would be encountered. 


RCA Solid-State Hobby Circuits 
Manual. Radio Corporation of 
America. ($1.75 paperback). Elec- 
tronics hobbyists will find detailed 
accounts of solid-state circuits which 
can be built as well as many pic- 
tures and diagrams that deal with 
the subject. 


Diary of a Heart Patient. Vehuda 
Kesten, McGraw-Hill. ($7.95). 
Contrary to one’s expectations, this 
heart patient is not the possessor of 
an artificial heart, but is the surviv- 
or of two delicate, serious heart op- 
erations performed by Houston’s 
famous Michael DeBakey for an 
otherwise incurable Marfan Syn- 

continued on page 96 
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minvest NOW! 
PROSPERITY AWAITS YOU! 
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: FULL PRICE 3 
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THE BOOM THAT HAD TO COME JS NOW 

ON IN NEVADA. Ground floor buyers have 

reaped fortunes from small initial invest- 

ments. A factual example of skyrocketing 

™ values is Las Vegas, Nevada. Land that orig- 

inally sold for $200.00 an acre, now sells 

for $20,000.00 an acre, a profit of 1000%! 

x The first offering of LAS VEGAS land was 

. open to everyone. Buyers who took advan- 

tage of low opening prices’ have become wealthy. The ground floor op- 

portunity of Las Vegas is gone, BUT ANOTHER AREA OF PROSPEROUS 
NEVADA IS BEING RELEASED FOR PUBLIC SALE! 


This area has such a tremendous growth potential, such a fantastic, 
unlimited future, that wise investors have purchased large acreage. 
Bing Crosby’s ranch was one of the largest cattle ranches in the county. 
James Stewart is honorary sheviff. Yes, the smart. experienced investors 
have sensed the future and are buying MEADOW VALLEY RANCHOS in Elko 
County, Nevada. 








FAMILY RECREATION 

FISHING: A fisherman's paradise. Huge GOLF: Enjoy leisurely golfing, with never 
Rainbow, Brook Trout and German Browns a rush for starting times, at the city owned 
abound in Alpine-like lakes and mountain-fed Ruby View Golf Course. This beautiful golf 
bottom streams. course is only minutes from the property. 


LAKE OSINO: No charge to Rancho owners for full privileges at 
nearby Lake Osino. Fish, Picnic and Relax with your fellow Ranch owners 
at this private lake. 


HUNTING: You will find the hunting of your life. Big game species 
such as Mule Deer are abundant. Duck, Quail and Chukar are plentiful. 


YOUR PROFITABLE TOMORROW — 

YES, wise investors are buying in MEADOW VALLEY RANCHOS, but 
America’s largest corporations, whose research closely follows the 
trend of increasing land values and population growth, are also busy ~_- 
investing throughout Nevada. U.S. COMMERCE BUREAU FACT: Per capita — > 
income in Nevada is highest of all 50 states. es 


TAX RELIEF — No State Income, Gift or Inheritance Tax. The low 
Real Estate Property Tax is actually limited by the State Constitution. 
WHAT ARE THE TOTAL COSTS? 

The full price of the title to your 1% acre Rancho is only $695. Total 
payment schedule is $1 down, and $10 per month. No interest, no carry- 
ing charges. John D. Rockefeller said, “The big fortunes of the future 
will be made in Real Estate.” You are not required to do anything to 
your land. You can live or vacation on it, or simply watch its value 
grow, then sell all or part of it for a profit. Your profitable tomorrow 
is here today in MEADOW VALLEY RANCHOS. 


MEADOW VALLEY RANCHOS has all the factors needed 
to boom...to prosper...to skyrocket its land 
values. Ideally located in the prospering Elko Valley, & 
Mss prea tay es wre Pise ips f 
uby Mountains. The sparkling Humboldt River actu- 
ally fate ke _ a and . a valuable DON T MISS THIS 
asset of the Ranchos. Every Rancho fronts on a 
a ew ane ob! of Eiko, with os jong jd OUTSTANDING 
ished schools, churches, and medical facilities 
is MEADOW VALLEY RANCHOS friendly neighbor. OPPORTUNITY! 


MEADOW VALLEY RANCHOS FVII Mla Oo 
5909 STOCKMEN BLDG., ELKO, NEVADA 89801 

















——Se Yes!—Reserve acreage at MEADOW VALLEY RANCHOS for me—$695 for each 1% acre parcel— ' 
ey payable $1 down and $10 a month. No other charges. Send purchase contract and. map 
Lf ‘ showing exact location of my holding. You will return my $1 deposit if | request same I 
= nom Water LE within 30 days. | enclose $1 deposit for each 14% acre Rancho desired. 1 
fa ~ ; 
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a , \ 1% $10 | address. I 
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Advertisement 


Why Do 
You Read 
So Slowly? 


A noted publisher in Chicago re- 
ports there is a simple technique 
of rapid reading which should en- 
able you to increase your reading 
speed and yet retain much more. 
Most people do not realize how 
much they could increase their 
pleasure, success and -income by 
reading faster and more accurately. 


According to this publisher, many 
people, regardless of their present 
reading skill, can use this simple 
technique to improve their reading 
ability to a remarkable degree. 
Whether reading stories, books, 
technical matter, it becomes pos- 
sible to read sentences at a glance 
and entire pages in seconds with 
this method. 


To acquaint the readers of this 
publication with the easy-to-follow 
rules for developing rapid reading 
skill, the company has printed full 
details of its interesting self-train- 
ing method in a new booklet, “How 
to Read Faster and Retain More” 


mailed free to anyone who requests 


it. No obligation. Send your name, 
address, and zip code to: Reading, 
835 Diversey Parkway, Dept. 690- 
012, Chicago, Ill. 60614. A postcard 
will do. 
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drome. The author, who tells his 
own story, is a journalist from Tel 
Aviv, Israel. He gives a complete, 
objective look at the mental and 
physical anguish a person in such a 
situation goes through in his strug- 
gle to survive. 


Engineers Unlimited: Your Career 
in Engineering. Harry Edward Neal. 
Disease Detectives: Your Career in 
Medical Research. Harry Edward 
Neal. Your Career in Oceanology. 
Waldo T. Boyd. Julian Messner 
Publishers. (All books $3.95). All 
three books are quite naturally 
aimed at helping the career-minded 
student to decide which way he’ll 
go. They offer guidelines to oppor- 
tunities in the fields, what to expect 
in salaries. And each includes lists 
for further reading, who and where 
to write for more information and 
data on specific colleges and uni- 
versities. 


Science Year. The World Book 
Science Annual: 1968. Field Enter- 
prises Educational Corp. This is a 
must as a reference book for any 
library, but it would be interesting 
and valuable to the average person 
concerned with the year’s scientific 
advances. 


The Amateur Astronomers Hand- 
book. James Muirden. Thomas Y. 
Crowell Co. ($6.95). This is the 
ideal book for the beginning astron- 
omer, for it’s quite complete, and 
what is not explained in detail is 
covered. well by the bibliography. 
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SCIENCE AND CHEMISTRY 





300 Page Chemical & Apparatus Catalog $3.00. 
Laboratory Materials, 183830A Hyde Park, Chicago 15. 





VAST converging stellar energies hit atoms, push- 
in-then-out, and cause gravity. 1968 book $1.00. 
Carmmahan, 2007 Eaton Lane, Austin, Texas 78723 





LASER pistol, how to build—$1.00. Phaser pistol— 
you've seen it on TV, now build your own — safe 
loads of fun—$1.00. Build laser rifle, electronic 
laser, flying saucer—$4.95 each. Complete catalogué 
prize-winning science projects—35¢. Roy Davis Lab. 
118 West Adams, Jacksonville, Fla. 32202. 


SOLAR Flying Saucers (New—Sun Powered—no 
motors). How to build easily for less than $5 using 
Styrofoam and plastic bags. Many sizes-designs. 
Complete _ descriptions-plans-drawings. $1. Gua- 
ree ee Box 31043-D, San Francisco, 

alif. il 








VORTEX atom booklet with 1967 supplement and 
1968 leaflets, abundantly illustrated by diagrams of 
new atomic and chemical structures for solving pre- 
viously unsolved or incorrectly solved problems such 
as the duality of particle and wave, the benzene ring 
structure and the transition from the nonliving 
to the living. 25 cents. C. F. Krafft, 4809 Columbia 
Rd., Annandale, Virginia, 22003. 





CHEMISTRY needs the alpha-eta configuration 
more than the electronic configuration. Brochure for 
25 cents. V. M. Waage, 30 East 2nd Street, Apt. 
22, Duluth, Minn. 55802. 





FORTUNES in formulas, 882 page book containing 
10,000 processes and instructions for plastics, per- 
fumes, wines, other beverages, ceramics, soaps, and 
thousands of others. Now only $4.95 pp. in U.S., 
other add 10%. R. C. Knaub, 2103 S. 71 8.D. 206, 
Milwaukee, Wisconsin 53219. 





UFO JOURNAL, The “‘Sentinel’’. New, dif- 
ferent. Challenges censorship. News on UFO detec- 
tors, unexplained events on the moon, life on other 
Planets, and much more. The origins, motives, and 
future activities of UFOs examined. Only $4.50 for 
1 year (12 issues) or 50¢ for sample copy. A.R.S., 
Box 715, Banning, Calif. 92220 





PERPETUAL MOTION Amazing new information 
free. 1616 Compton SD169, St. Louis 63104. 





NEW science project! Grow giant plants! Dwarf 
plants! Mutations! Seedless fruits! Perform these 
amazing experiments with our new Master Plant ex- 
periments with our new Master Plant experimenters 
kit. Recommended for superior students. Send only 
$13.95. Science projects catalog 25¢. Franks Scien- 
tifio Co., P.O. Box 156, Martelle, Iowa 52305. 


EARTH Axis shift. Coming soon. Know why, 
when, Oceans overrun lands, destroying life, prop- 
erty. Scientific, latest 1968 edition $1.00 pp. Emil 
Sepic, 2510 Harrison Ave., Eureka, Calif. 95501. 


GRAVITY -Solved, by Sub Atomic Spectron o 
theory. $1. to Ca-Nook, R3, Newfield, N.J. 08344. 
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CLASSIFIED ADVERTISEMENTS 


Rate: $5.00 for first 2 lines each insertion. $3.00 each additional line. Minimum space ac- 
cepted is 2 lines, payable in advance. Count 45 characters and/or spaces per line. To be 
inserted under the proper classification, copy must be in our office by the Ist of the second 
month preceding date of issue. The next available issue to place an advertisement in 
Science Digest is May, 1969. The closing date is March 6, 1969. Send remittance and 
order to: Hildegard Esposito, Classified Advertising Manager, Science Digest, 575 Lexing- 
ton Avenue, New York, New York 10022. Please make remittance payable to Science Digest. 










GIANT Chemistry, Astronomy, Biology catalog 35¢. 


Exciting chemistry experiment book $1.00. Build 
a UFO Detector, plans $1.00. Fast Service, Xercon, 
8542 Oglesby, Chicago, Ill. 60617. 


FOR INVENTORS 


PATENT Searches complete and thorough. Related 
i i i i 00. Free 





INVENTIONS. Ideas—Searched—Developed—Mar- 
keted, formerly: United States Government Patent 
Examiner. Advisor, Raymond Lee, 75-N East 45 
St., N.Y.C, 10017. 


INVENTIONS WANTED 


INVENTIONS Wanted. Patented, unpatented. 
Global Marketing, 2420-AC 77th, Oakland 5, Calif. 





INVENTORS! Don’t sell your invention, patented 
or unpatented, until you receive our offer. Eagle De- 
velopment Company, Dept. J, 79 Wall Street, New 
York 5. N. Y. 


RS! Sell your invention for cash or 
Our client manufacturers eagerly seek 
Patented. Unpatented. Financial as- 
sistance if needed. 25 years proven performance, 
For free information, write Dept. 24, Gilbert Adams, 
panes Broker, 80 Wall St., New York, N.Y. 








BOOKS, PERIODICALS 


FREE! List of low cost popular books. Success, 
Golf, Business, Bowling, many others. Dixie Gift 
Mart, 1384-A Monroe Drive, N.E. Atlanta, Ga. 30324. 





BOOKS Located—any subject. Hoffman Research 
Service, 124-K Whitmore Road, Irwin, Pa. 15642. 





Service jobs. 
other topics. DeBords, Box 
Michigan 48072 





Smith Debate Atheism, 
League, Malverne, N.Y. 11565 





PUBLISH Your book! Join our successful au- 
thors: publicity advertising promotion, 
books, All subjects invited. Send for free manu- 
script report and detailed booklet. Carlton Press, 
Dept. XSH, 84 Fifth Avenue, New York 10011. 





WHERE to retire or vacation. Where costs 
low. Norman Ford’s 100,000 word book, ‘‘Off-The- 
Beaten Path’’, Covers hundreds of world paradises. 
Only $2.00. Robinson Gifts, 1506 P-N 57th St., 
Philadelphia, Pa. 19131, 


3 


9 


“ 





LIMITED collection, OLD steam ship waybills. 
Look into Alaskan History. Great for display fram- 
ing. 6 vouchers - $1.00 all different. Forster, Dept. 
S, Box 1145, Anchorage, Alaska 99501. 


KNOW More about the earth you live on. Earth 
Science, bimonthly Magazine, Box 550S. Downers 
Grove, Ill. 60615. Subscription $2.50. Sample 35¢. 


THE Biblical flood and the ice epoch by Donald 

. Patten, Pacific Meridian Publ. Co. 336 pp. 22 
line diagrams, cloth $7.50, paper $5.00. The tidal 
nature of the Biblical flood, A simultaneous, sudden 
dump of celestial ice over the magnetic polar regions. 
A previous greenhouse effect. Catastrophism vs. uni- 
formitarianism. Galactogenesis vs. the nebular hypo- 
thesis. Better book stores everywhere or Pacific Mer- 
idian Publ. Co., 13540 39th Ave., N.E., Seattle, 
Wash. 98125. 











UNDERSTAND the book of Revealation completely 
and learn the future by reading a chapter by chapter 
explanation booklet. Send $1.00 to Booklet, 1011 
Laramie Street, Manhattan, Kansas 66502. 


BOOKPLATES 


FREE Catalog—Many beautiful designs. Address 
Antioch Bookplate Co., Yellow Springs 13, Ohio. 


EDUCATION AND INSTRUCTION 


LEMURIAN Viewpoint—Meaningful discussions 
of Cosmic Truth: the purpose of human life, 
reincarnation, man’s place in a higher plan, and 
subjects from the Lemurian Philosophy. Send for 
free copy, Lemurian Fellowship, Dept. 804, Box 397, 
Ramona, Calif. 92065 


EXPERT Penmanship complete course $1.00. Fra- 
mar, 9 Disney Dr., Toms River, N.J. 08753 


EARN College or High School diploma at home. . 


All subjects. Free brochure. Ohio Christian College. 
1156 Striebel Road, Columbus 13, Ohio 43227. 


EXPERIMENT With sleep-learning! Fascinating, 
educational. Use your recorder, phonograph or amaz- 
ing new Electronic Educator endless tape-recorder. 
Astonishing details, huge catalog of tapes, records, 
equipment free! Sleep-Learning Association, Box 
24-SD, Olympia, Washington 98501. 


EARN A British diploma in Radionics, Botanic 
medicine, Homoeopathy, Super-Science, Divinity, 
Philosophy. 35 courses, prospectus free. Brantridge 
Forest School ‘‘Lodge’’, Brantridge Forest, Bal- 
combe, Sussex, England. 


COMPUTER PROGRAMMING-the big opportunity 
career. New recognized correspondence course. 
maths needed. Free brochure. Canadian Institute of 
AS Technology. 263X. Adelaide St. W., 

‘oronto. 





_ NEW 1969 Housing laws create soaring opportuni- 

ties for Real Estate Brokers, Salespeople, Investors. 
Prepare quickly, easily. GI approved. Free details. 
Weaver School, 3519-A3 Broadway, Kansas City, 
Missouri 64111. 


3-D-CHESS rules $2; U.S., -D-Chess 
club $3 1 yr.; 3-D-Chess boards plexiglas $20. Ad- 
dress: Box 6531-A, Hampton, Va. 23368. 





TREASURE FINDERS 


TREASURE Hunters! Prospectors! Relco’s new in- 
struments detect buried gold, silver, coins, Kits, as- 
sembled models. Transistorized. Weighs 3 pounds, 
$19.95 up. Free catalog. Relco-A88, Box 10839, Hous- 
ton, Texas 77018. 


FIND Buried treasure with new 


revolutionary 
analytical metal detector. 


Features push button tun- 
ing, automatic tuning, loudspeaker, negligible ground 
pickup, greatest range. Free catalog. Gardiner Elec- 
erontess Dept. 59, 4729 N. 7th Ave., Phoenix, Arizona 


“GOLD, SILVER, RELICS! Located with power- 
ful Detectron metal detectors. Free information. 
Terms. Detectron, Dept. 2-SD, Box 243, San Ga- 
briel, Calif. 91778, 
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TRAVEL & RESORTS 


STUDY programs in Mexico. Anthropology, Span- 
ish, Aztec, Maya civilization from $550 summer, 
piace 10-18, Antho, Box 604, Bridgeton, Mo. 


GOVERNMENT SURPLUS 


JEEPS Typically from $53.90 . .. Trucks from 
$78.40 . . . Airplanes, Typewriters, Boats, Clothing, 
Camping, Sporting, Photographic, Electronics Equip- 
ment. Wide variety, condition. 100,000 Bid bar- 
gains direct from Government Nationwide. Complete 
sales directory and surplus catalog $1.00 (Deductible 
First $10.00 order). Surplus Service, Box 820-SD, 
Holland, Michigan 49423. 


MAGIC TRICKS, PUZZLES, JOKER 


FREE! 
jokes, tricks, Scientific gadgets, hobbies, 
Smith, D351, Detroit, Mich. 48224 


1000 AMAZING Houdini Tricks, Stunts, Ilusions, 
Magic!! Giant 164 page Catalog!! Unique! Startling! 
Only 25¢ with Free Gift Certificate. House of 1000 
iy Beds Dept. SD69, Ft. Lauderdale, Florida 


STAMP COLLECTING 


SCIENCE Topical issues astronomy to Zoology Free 
premium, Berchtold Stamps, Troy, Ohio 45373. 





100 DIFFERENT Hungary 25¢. Approvals. Main 
Lee Co., P.O. Box 424 D, Ft. Lee, N.J. 07024. 





121 DIFFERENT flag stamps free, W-B Stamp 
Co., Wilkes-Barre, Penna. 18703. 


COINS COLLECTING 


OFFICIAL illustrated U.S. Coin book. _ Latest 
dealer’s buy and sell prices all U.S. Coins 1793 to 
date. 160 pages $1.00. Request free gift brochure. 
Sees SD2, Beech Hill Rd., West Granville, Mass, 





22 LINCOLN cents $2.10. 1968S, 19358-1955S 
aaeee Mrs. Kendall, 409 Hazelwood, Warren, Ohio 


COLOR SLIDES 


MISS America slides: 20 color slides of Pageant 
ane Free brochure, Box 433, Atlantic City, N.J. 


CARTOONING & COMMERCIAL ARTS 


“HOW to make money with simple cartoons’’. 
Everyone who likes to draw should have this book; 
free. Write Cartoonists’ Exchange, 2272 Pleasant 
Hill, Ohio 45359. 


MUSIC & MUSICAL INSTRUMENTS 


POEMS, songs wanted for new song hits and re- 
tordings by America’s most popular studio. Tin 
Pan Alley, 1650-SD Broadway, N.Y. 10019 


SONGS, Poems wanted for publishing, recording 
at our expense! Talent, 17-S Longwood Road, 
Quincy, Mass. 02169 


COMPLETE Guitar course on records. Free de- 
see ee F. Hayes, 326D Bidney, Burlington, 
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DRINKING WATER PURIFIERS 


THE see all water purifier. Write for free folder, 
Nappanee Water Filter Co. 1058 W. Market St. 
Nappanee, Ind. 46550. 


AUTOMOBILES, MIDGET CARS 


1968 CARS $999. 1967 Cars only $699. Deliveries 
anywhere U.S.A. about 4¢ per mile. Free catalog. 
Assoc. Dealers, 50 Swalm St., Westbury, N.Y. 11590 


REAL ESTATE & FARMS 


. .. 232-page Spring 1969 CATALOG! 
Describes and pictures hundreds of farms, ranches, 
town and country homes, businesses coast to coast! 
Specify type property and location preferred. Zip 
code, please, United Farm Agency, 612-SD W. 47th 
St., Kansas City, Mo. 64112. 


PETS—BIRDS, CATS, HAMSTERS, ETC. 





LIVE SEAHORSES, marine specimens aquarium 
supplies. Illustrated catalog 15¢, Marine, Box 248- 
204, Dania, Fla. 33004 


RABBITS—FUR BEARING ANIMALS 


MAKE Big Money raising chinchillas, guinea pigs, 
rabbits, mink or pigeons for us. Free information. 
Keeney Brothers Farms, New Freedom, Pa. 17349. 





RAISE Rabbits for us on $500 month plan. Free 
details. White’s Rabbitry, Mt. Vernon, Ohio 43050. 


ATHLETIC & BODY BUILDING 


“GIANT ARMS”. Dr. Young's. 
tionary Discovery. $2 Satisfaction or 
Gaucho. Box 9309-S. Chicago, Ill. 60690 





RADIO, TELEVISION & HAM EQUIPMENT 


T.V. & RADIO TUBES .33¢ ea. Send for free 
Cornell, 4213 S. University, San Diego, 





LONG Range TV reception easy! Booklet outlines 
methods to receive distant TV stations using in- 
expensive materials. $1.50 ppd. Practical Plans, 
Box 56-B, Killeen, Texas 76541. 


HELP WANTED 


AUSTRALIA Wants you! Government assisted 
passage. Unlimited opportunities. Latest govern- 
ment information and forms $1.00. Austco, Box 
3623-P, Long Beach, California 90803. 





BOOMING AUSTRALIA wants you! Good jobs. 
Forms and Australian handbook (1969) 
: Passage, passport- 
visa, advantages, opportunities $1.00. Buckeye, 
Box 1032KF, Fairborn, Ohio 45324. 





OF INTEREST TO WOMEN 





NEW patent zipper. Aid ladies, no longer need 
help to free caught hook from tearing garment. Gift 
Boxed, postpaid $1.19. J. Collins, Dist. 45 Prospect 
St., Jersey City, N.J. 07307. 





WATCHES, OLD GOLD, JEWELRY 


WATCHBAND Calendars. 12 Month set. $1.25. 
sane Sales, Dept. 50, Box 705, Glen Alpine, N.C. 
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HOME CRAFTSMAN 


FREE Popular Mechanics 16 page illustrated 
catalog of publications, plans and projects. Book- 
let covers an extremely wide variety of do-it-your- 
self data on home remodeling shop tools and ma- 
chines, car repair, hobbies, crafts, boating, games, 
lawn and garden and hundreds of others. For 
your free copy write to Service Bureau, Dept. PE, 
EoD a one 575 Lexington Ave., New York, 


DO-IT-YOURSELF 


WATER!! Drill your own well the easy, economical 
way with amazing new invention. Save 75%. Free 
bite DeepRock Drilling Co., Opelika, Ala. 

ie 


PRINTING, MULTIGRAPHING, 
MIMEOGRAPHING, GUMMED LABELS 


RAPHED business cards $6.50 per 1000 
Ben B. Sales, P.O. Box 44, Woodbridge, Va. 22191. 


REMAILING SERVICE 


Complete 32 page Record Book shows your inquiries, 
orders, advertising expense, etc. Only $1.00. Martin, 
Popular Mechanics, Dept. S. D. R., 575 Lexington, 
New York 10022. 


PROFITABLE OCCUPATIONS 


BECOME A mortgage broker. Earn 10,000 to 
50,000 year. Complete details. United Mortgage Co., 
P. O. Box 2684-SD, Marietta, Georgia 30060. 


BUSINESS OPPORTUNITIES 


OPERATE Restaurant. Free booklet reveals profita- 
ble plan. Write Restaurant Business School, Dept. 
JC-29, 1920 Sunnyside, Chicago, Ill. 60640. 


IMPORT Export opportunity, profitable world- 
mail-order business from home, without 
capital; or travel abroad. We ship proven plan, 
for no risk examination. Experience unnecessary. 
ae details. Mellinger, Dept. C-1872, Los Angeles 


MONEYMAKING OPPORTUNITIES 
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immediately! Copyrighted report reveals how and 
where. Send $1, Hamon’s Gift Shop, South Van 
Brocklin Rd., Freeport, Mlinois 61032. 





EASY-to-Start rubber stamp business at home 
in spare time. Make up to $16.50 an hour with- 
out experience. Facts free. Write to: Roberts, 1512 
Jarvis, Room CR-102-A, Chicago, Ill. 60626 





MAKE money with your camera. Sell your photos. 
Report tells how and where to sell. Includes direc- 
tory of market #MO54B, send $100 Midwestern 
Sales, 3119 Mojave, Dallas, Texas 75241 





FABULOUS offers, ideas, instruction! Goldmine 
Magazine—25¢. Penman, Deerpark, N.Y. 11729. 





MAKE Money at home writing newspaper fillers. 
10 lessons writing course. $4.95. Popular House 
Pembroke, N.C. 28372. 





nesses you start from_home. 
ures, How to start. Refundable. 
reports only 2.98 ppd. Thomas Enterprises, 2-SD, 
128 Elizabeth, Aberdeen, S. Dak. 57401. 





PLEASE Be sure to include your zip code when 
ordering merchandise from classified adverttsements. 
You'll receive faster delivery. 
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Your Classified ad in this space will be seen by 
more than 500,000 active mailorder buyers. For 
rates and information write; Classified Ad Dept. 96, 
Science Digest, 575 Lexington Ave., New York, New 
York 10022. 


PERSONAL 


Ave. Phoenix, Arizona 85012 — 711 14th St. NW, 
Washington, D.C. 20005 — 507 Carondelet St., 
New Orleans, La. 70130 








STAMMER-Stutter-no more. (Dr. Young) Write: 
Gaucho, Box 9309-S. Chicago 60690. 





“PSYCHIC DOMINANCE—Hovw to rule others with 
your thoughts.’’ Full Course—with stirring Exer- 
cises. $3. Illustrated. Satisfaction or refund.— 
Clarion, Box 9309-S. Chicago, Ill. 60690. 





STOP Sickness. Learn way to health. Send dona- 
tion for priceless health kit. Dr. Wigmore, 25D 
Exeter Street, Boston, Mass. 02116. 





FRIENDSHIP? Magazines! Directory! $3 selec- 
tion. John Augusta, 1462-d Dille, Euclid, Ohio 





FOUR WILL forms and Lawyers book on wills. 
tpn National, Box 48313-SD, Los Angeles, 





$$$$—Send for your free Como Resume, detailing 
the one sure key to all your desires and beyond. 
Como, Box 157, Oregonia, Ohio 45054. 








WHERE to retire or vacation. Where costs are 
low! Norman Ford’s 100,000 word book ‘‘Off-The- 
Beaten-Path’’ covers hundreds of world paradises. 
Only $2.00 ppd. Jack H. Hartnett, Dept. 5A, 
4661 Park Blvd., Oakland, Calif. 94602. 





MAILORDER Records help get Increased Business! 
Complete 32 page Record Book shows your inquiries, 
orders, advertising expense, etc. Only $1 00. Martin, 
Popular Mechanics, Dept. S. D R., 575 Lexington, 
New York 10022. 





WANTED—MISCELLANEOUS 





MERCURY-Gold-silver-platinum for cash. Circu- 
lar. Ore assays. W-Terminal, Norwood, Mass. 





MISCELLANEOUS 





WINEMAKERS-Free catalog and recipes. Kraus, 
Box 451-R, Nevada, Missouri 64772. 





METEORITES for sale (Individual Iron) Write: 
as Muschalek, 1104 Apache, McCamey, Texas 


BANK Kit check protector, bank approved check 
book cover, ball point pen and rooler ppd. $1. Lewis 
Sales, P. O. Box 123, Clarendon Hills, Ml. 60514. 





NEW Double edge razor blade - More shaves - 
CSRs Box 4767, Panorama City Sta., Calif. 





FREE bulova watch, corning ware and many other 
gifts with your order request free color catalog. 
& L Industries, C-2, 70 Glenwood Rd., Roslyn 
Harbor, N.Y. 11576. 


) 





EXTRA Income at home in Spare Time! Booklet 
shows you how to start your own business with Classi- 
fled Advertising. Only $1.00. Martin. Popular Me- 
ey eas Dept 8S. D. P., 575 Lexington, New York 





WHEN Answering classified advertisements, don’t 
forget to say you saw it in Science Digest. 
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Apologies to the Pope 
I question one of the articles in the 
December ’68 Science Digest, page 7. 
In “St. Peter’s Bones—are they or 
aren’t they?”, you say in the second 
paragraph, “Early last summer Pope 
Paul XXIII ....” Isn’t this an er- 
ror? The present Pope is Pope Paul 
VI and not the XXIII. If you refer 
to Pope John, he was not alive last 
summer. 

Katuy Crotty 

Fort Pierce, Fla. 


You are correct—Pope Paul’s title 
is “VI,” not “XXIII” as mentioned 
in the article. It was his predecessor, 
Pope John, who was the XXIII. 
Pope Paul VI announced that St. 
Peter’s bones had been found beneath 
the Vatican. In writing the article, 
Pope John’s title was confused with 
Pope Paul’s.—Ed. 


Chimps for manual labor? 

It seems to me that chimpanzees 

might be trained to do useful work 

(such as harvesting fruit) and be 

motivated by a reward of food. Is any 

research being done in this area? 
Frep GERMANN 


A decade ago there was unsuccessful 
research in this area, but see page 
73 for the story of research being 
done to teach chimps to communicate 
with people through sign language. 
—Ed. 
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Reprinted with permission American Forests 
Photo by A. J. Mueller 


NE of the big snows in Waushara Coun- 
ty, Wisconsin, accidently produced a 
piece of sculpture that looks very much like 
a profile familiar to all Americans. Piling up 
on an abandoned bird’s nest, the snow was 
shaped by the wind moving the branches of 
a tree. The December snow storm’s sculpture 
was a little early for George Washington’s 
birthday, February 22nd, but appropriate all 
the same. 














The Sciencc Fiction Book Club invites you to take 


Any 3 books 






membership 


for only s] a 


Including, if you wish, 
















best-selling novel and 
award-winning cinema spectacular 


Science Fiction has grown up. 


2001: A a Have you kept up? 
eae - ft K : A new literary genre has come of 


age—your age. Mature. Sophisticated. 
; Provocative. And respected. You are in- 
: vited to explore it now under an amazing trial 
offer. Take any 3 volumes on this page (worth up to 
$23.40 in original publishers’ editions) for only $1 with 
membership. = New club selections will be described to 
you in advance each month. Choose from new works of 
fiction—and fact—by such acclaimed authors as Ray Brad- 
bury, Rod Serling, Isaac Asimov, Arthur Clarke, Robert 
Heinlein and others. All volumes are full-length, hard- 
bound—and uncut. Though they sell for as much as $4.95, 
$5.95 and more in their original publishers’ editions, club 
members pay only $1.49 plus shipping. (You may choose 
an optional extra-value selection at a slightly higher 
price.) Your sole obligation is to accept as few as four 
books during the coming year. Cancel any time thereafter. 
Science Fiction Book Club, Garden City, N.Y. 11530. 


I ee . 


Arthur C. Clarke Gy 
Hunting an alien 
‘presence’ in the " 
universe, 5 men and a % 
computer -gone-psycho- 

tic stumble upon the in- 
credible secret of mankind’s 
birth — only to trigger the 

cosmic “booby-trap’’ that could 

spell its death. A controversial best-seller by the 
most acclaimed science fiction writer of our era. 


PHOTOGRAPH COURTESY OF MGM FROM THE FILM 2001: 
A SPACE ODYSSEY, A STANLEY KUBRICK PRODUCTION. 


SCIENCE FICTION BOOK CLUB 
Dept. 92-SDX, Garden City, N.Y. 11530 


Please accept my application for membership and rush me 
the 3 books whose numbers I have circled below. Bill me only 
$1.00, plus shipping and handling, for all 3. Then, every 
month, send me the Club’s free 
bole genes to cone re 
escribes coming selections. For, 
each book 1 accept, I will pay only | Clrele the numbers of 
$1.49, plus shipping and handling, | the 3 books you want. 
unless I take an extra-value selec- 600 606 607 
tion at a higher price. I need take 
only four books within the coming 





610 616 618 
year and may resign at any time 619 622 623 
thereafter. 627 628 632 
NO-RISK GUARANTEE: If not 643 

delighted with my introductory 


610. Three Novels 606. Killer Thing 
by Damon Knight. 643. The Past by Kate Wilhelm. 
Rule Golden, The Through Tomor- A scientist in the 
Dying Man & Nat- row: “Future His- 23rd century devel- 
ural State—all com- tory” Stories, by .ops a robot with a 


package, I may return it in 10 
days to cancel membership. 


Print 


PTS aan te 


Address. 





City State. Zip. 











22-S79 


— 


If under 18, parent must sign here. (Offer good in U.S.A. only) 





plete. Pub.ed. $3.95 Robert A. Heinlein. ed eye. Pub. ed. 


607. Prelude to 
Mars by Arthur C. 
Clarke. “Sands of 
Mars” & ‘‘Prelude 
to Space” —both 
complete! Plus 16 
eal stories, Pub. 
ed. pes 


622. The Founda- 
tion Trilogy, by 
Isaac Asimov. The 
ends of the galaxy 
revert to barbarism. 
Pub. ed. $10.50 

627. Last Starship 
From Earth by 
Johri Boyd. Young 
lovers flee loveless 
society ruled by 
computer Ae 
Pub. ed. $4.95. 


Pub. ed. $5.95 


616. Twice 22 by 
Ray Bradbury. 
Fourty-four stories 
by the Grand Mas- 
ter of science fic- 
tion. Pub. ed. $4.95 


632. Chocky by 
John Wyndham. 
Alien powers ‘‘pos- 
sess” small boy in 
shocker from au- 
thor of “Day of the 
Triffids”. 


628. From The 
Twilight Zone b 


it ry 
Rod Serling. 14 
spine-tingling sto- 
ries that breach the 
gap between science 
and superstition. 


600. A Treasury of 
Great Science Fic- 
tion. 2-volume set. 
1,000 pages. Counts 
as one book. Pub. 
ed. $5.95 


619. Asimovw’s Mys- 
teries by Isaac 
Asimov. 13 love- 
and-lasceny spiced 
whodunits of the 
future — puzzlers 
all! Pub. ed. $4.50 


618. Dangerous Vi- 
sions. Anthology of 
33 original stories 
never before in 
print by Sturgeon, 
Anderson, others. 
Pub. ed. $6.95 


